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Description 

BACKGROUND OF THg INVENTION 

5 FIELD OF THE; INVENTION 

[0001 ] The present invention relates to an ink jet recording sheet for recording with a water-color ink and a process 
for its production. Particularly, it relates to an ink jet recording sheet which has high glossiness comparable to commer- 
cially available cast coated paper or art coated paper and which is excellent in ink absorptivity and capable of present- 
10 ing a high printed image density, and a process for its production. 

DI SC US SION QF BACKGRO UND 

[0002] An ink jet recording system is a system whereby fine droplets of ink are jetted and deposited on a recording 
15 sheet such as a paper sheet to record images or tetters by various operational principles, and it has features such as 
high speed and no noise and such that multicoloring is easy, flexibility for various recording patterns is high, and no 
development or fixing is required. Such an ink jet recording system has been used for various applications as a record- 
ing apparatus for various patterns including Chinese characters and for color images. Further, with respect to an image 
formed by a multi-color ink jet system, it is possible to obtain a record comparable to a printed image by a multi-color 
20 photographic system by plate-making system. Further, in a case where the number of copies is relatively small, the ink 
jet recording system is inexpensive as compared with the photographic system, and it is accordingly widely applied 
even to the full color image recording field. 

[0003] The recording sheet to be used for such an ink jet recording system is required to satisfy requirements that the 
printed dot density must be high, the color must be bright and clear, absorption of the ink must be swift so that even rf 

25 printed dots are overlaid one on another, the ink will not run or blot, diffusion of the printed dots in a transverse direction 
must not be more than necessary, and the peripheries of the printed dots must be smooth and must not be blurred. 
[0004] To satisfy such requirements, some proposals have been made heretofore. For example, Japanese Unexam- 
ined Patent Publication No. 53012/1977 discloses an Inkjet recording sheet prepared by wetting base paper having a 
low sizing degree with a coating material for surface treatment Further, Japanese Unexamined Patent Publication No. 

30 5830/1980 discloses an ink jet recording sheet having an ink-absorbing coating layer formed on the surface of a sup- 
port Japanese Unexamined Patent Publications No. 51583/1980 and No. 157/1981 disclose embodiments in which 
non-glue silica powder is used as a pigment in a coating layer. Further, Japanese Unexamined Patent Publication No. 
1 1829/1980 discloses an embodiment of coated paper of a double layered structure differing in the ink absorbing rate. 
[0005] In an ink jet recording sheet, it is common to provide an ink-receiving layer employing a porous pigment and 

35 having an ink absorbing property to control the color effect and the definition which are decisive for the image quality 
and thereby to improve color reproducibility and image reproducibility. The ink-receiving layer having ink absorptivity is 
required to have many voids in the ink-receiving layer to absorb and maintain ink. However, the ink-receiving layer hav- 
ing many voids has difficulties that incident light to the ink-receiving layer is likely to be scattered and its transmittance 
tends to be prevented, whereby the ink-receiving layer tends to be opaque, and it tends to be difficult for light to reach 

40 the ink penetrated into voids, whereby the image tends to be whitened, and the color reproducibility and the color den- 
sity tend to be low. The ink-receiving layer having many voids tends to have a porous surface, whereby high gloss can 
hardly be expected. 

[0006] With respect to an ink jet recording sheet having high gloss, for example, Japanese Unexamined Patent Pub- 
lication No. 197285/1986 proposes a method wherein a porous ink-receiving layer is formed on a transparent support, 

45 so that an image formed on the ink-receiving layer can be observed from the support side. Japanese Unexamined Pat- 
ent Publication No. 215081/1991 proposes a method wherein a dye adsorbing layer composed of a porous alumina 
hydrate and a solvent absorbing layer composed of a porous fine powdery silica are sequentially laminated on a trans- 
parent substrate, so that an image formed on the dye adsorbing layer can be observed from the support side. However, 
these methods have drawbacks that in printing the image, it is necessary to conduct image treatment to obtain a mirror 

so image, and the support to be used is limited to the one having transparency. 

[0007] Japanese Unexamined Patent Publication No. 1 1 3986/1 990 discloses a method of treating with an aqueous 
solution containing a cationic polymer electrolyte, followed by casting, and Japanese Unexamined Patent Publication 
No. 274587/1990 proposes a method wherein using colloidal silica for the improvement of gloss, treatment with an 
aqueous solution containing a cationic polymer electrolyte, is followed by casting. However, use of a cationic polymer 

55 electrolyte has a drawback that the cationic polymer electrolyte present on the surface when printed, will dissolve again 
in the ink, whereby the surface contour at the printed portion is roughened, whereby the gloss or the definition of the 
image at the printed portion tends to deteriorate. 

[0008] Recording sheets or films are available wherein a resin capable of absorbing ink by dissolution and swelling, 
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is coated for the purpose of imparting gloss. However, such recording sheets or films of the type to let the ink be 
absorbed by dissolution and swelling of the resin have problems that absorption and drying of the ink are slow, and 
stains or smudges are likely to result due to ink transfer, although gloss can be obtained. 

[0009] For the treatment to impart gloss, it is common to employ a method wherein by means of a calender apparatus 
5 such as super calender or gloss calender, a coated sheet is passed between rolls to which a temperature and a pres- 
sure are applied, to smooth the coating layer surface. However, if calender treatment is carried out under a high linear 
load for the purpose of imparting gloss, although the gloss will be improved, voids in the coating layer will decrease, 
whereby there will be problems that absorption of ink tends to be slow, and due to inadequate absorption capacity, ink 
is likely to overflow. Accordingly, for the calender treatment, conditions have to be selected within a range permitted by 
w the ink absorption capacity, and with the presently available techniques, it is difficult to attain gloss and absorption of 
ink simultaneously. 

[001 0] On the other hand, in recent years, ink jet recording sheets have found their application also to labels and tags. 
In the process for preparing such labels or tags, the sheets are bent or folded. Accordingly, they are required to have 
not only the surface strength but also flexural strength. Further, an ink jet recording apparatus is used in a manner sim- 
75 ilar to a widely used copying machine, and after copying, the recording sheets are likely to be filed or bound into a book, 
whereby they are required to have adequate folding strength. If the folding strength is inadequate, the folded portion 
tends to peel and loses the ink jet recording properties. Thus, it has become necessary to secure not only the coat 
strength but also the folding strength also for ink jet recording sheets. 

[001 1 ] Further, the ink jet recording system provides good definition and color effect at a level of personal computers, 
20 and it has been made possible to quickly obtain even a complicated image relatively simply. However, conventional ink 
jet recording sheets are poor in the gloss of sheet as compared with printing paper or photographic paper, whereby it 
has been difficult to use them in the field where gloss is desired e.g. in the field of posters or stickers, in view of their 
poor gloss. However, there is an increasing demand for recording media whereby convenience of the ink jet recording 
system can be utilized by overcoming the mutually opposing relation of the ink absorptivity and the gloss. 
25 [0012] US-A-4 877 678 discloses an ink-jet recording sheet comprising a support, an ink-receiving layer formed on 
the support and a top coat layer consisting essentially of a pigment and a synthetic polymer latex as a binder. The pig- 
ment comprises inorganic particles having an average particle diameter in the range of 10 to 50.000 nm and the weight 
proportion of the inorganic particulate pigment to the organic polymer binder may be in the range of 5:95 to 95:5. 

30 SUMMARY OF THE INVENTION 

[0013] It is an object of the present invention to provide an ink jet recording sheet which, when printed with a water- 
color ink, is excellent in ink absorptivity, has a high printed image density and gloss, is excellent in the color reproduci- 
bility and the image reproducibility and further has folding strength secured, particularly an ink jet recording sheet for 
35 full color recording, for which gloss at a level of commercially available cast coating paper used for offset printing or as 
labels or tags, is desired. Another object of the present invention is to provide a process for producing such an ink jet 
recording sheet. 

[001 4] The present inventors have conducted an extensive research with respect to ink jet recording sheets and as a 
result, has arrived at the ink jet recording sheet of the present invention and a process for its production. 

40 [001 5] Thus, the present invention provides an ink jet recording sheet comprising a support, at least one ink-receiving 
layer formed on the support, and a gloss-providing layer formed on the ink-receiving layer, said ink-receiving layer con- 
sisting essentially of a pigment and a binder, and said gloss-providing layer consisting essentially of a pigment and a 
synthetic polymer latex as a binder and having a glossy surface with a 75° specular gloss of at least 25% as stipulated 
in JIS-Z8741 , wherein at least 70 parts by weight in 100 parts by weight of the pigment in the gloss-providing layer are 

45 constituted by colloidal particles having an average particle size of at most 300 nm. 

[001 6] In the ink jet recording sheet of the present invention, it is preferred that at least 90 parts by weight in 1 00 parts 
by weight of the pigment in the gloss-providing layer are constituted by the colloidal particles. More preferably, the pig- 
ment in the gloss-providing layer is entirely constituted by the colloidal particles. The colloidal particles preferably have 
an average particle size of at most 100 nm. The colloidal particles are preferably at least one member selected from the 

so group consisting of colloidal silica, polystyrene-type organic particles, porous amorphous silica • alumina and acrylic 
organic particles. Cationic colloidal particles are particularly preferred. Also preferred are colloidal particles comprising 
organic particles and colloidal silica in a weight ratio of organic particles/colloidal silica of from 40/60 to 90/10. 
[0017] The binder for the gloss-providing layer is preferably a synthetic polymer latex having an average particle size 
of at most 150 nm, preferably at most 100 nm. The synthetic polymer latex preferably has a glass transition temperature 

55 of at most +30°C. 

[0018] The binder of the gloss-providing layer is preferably a colloidal silica composite emulsion. The gloss-providing 
layer preferably contains an ampholite. 

[0019] In the ink jet recording sheet of the present invention, the gloss-providing layer preferably contains smectite in 
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an amount of from 0.5 to 10 parts by weight per 100 parts by weight of the colloidal particles. 
[0020] The pigment in the ink-receiving layer adjacent to the gloss-providing layer is preferably a pigment having at 
least 30 vol% of particles having a particle size of at most 1 .0 urn. The pigment in the ink-receiving layer adjacent to the 
gloss-providing layer is preferably cationic colloidal particles. 
5 [0021 ] The ink-receiving layer adjacent to the gloss-providing layer preferably contains a cationic fixing agent. 

[0022] The 75° specular gloss, as stipulated in JIS-Z8741 , of the gloss-providing layer is preferably at least 40%, more 
preferably at least 55%. still more preferably at least 70%. and most preferably at least 80%. 

[0023] The present invention also provides a process for producing an ink jet recording sheet, which comprises form- 
ing on a support at least one ink-receiving layer consisting essentially of a pigment and a binder, then coating on the 
10 ink-receiving layer a coating composition consisting essentially of a pigment and a binder, wherein at least 70 parts by 
weight in 100 parts by weight of the pigment in the coating composition are constituted by colloidal particles having an 
average particle size of at most 300 nm, to form a gloss-providing layer and press-contacting a heated specular roll 
directly to the surface of the gloss-providing layer for specular finish while the surface of the gloss-providing layer is still 
in a wet state. 

15 [0024] Further, the present invention provides a process for producing an ink jet recording sheet, which comprises 
forming on a substrate at least one ink-receiving layer consisting essentially of a pigment and a binder, then coating on 
the ink-receiving layer a coating composition consisting essentially of a pigment and a binder, wherein at least 70 parts 
by weight in 100 parts by weight of the pigment in the coating composition are constituted by colloidal particles having 
an average particle size of at most 300 nm. to form a gloss-providing layer drying the gloss-providing layer, then re-wet- 

20 ting the surface of the gloss-providing layer with a fluid consisting essentially of water, and press-contacting a heated 
specular roll to the surface of the gloss-providing layer for specular finish while the coated surface is still in a wet state. 
[0025] Still further, the present invention provides a process for producing an ink jet recording sheet, which comprises 
forming on a substrate at least one ink-receiving layer consisting essentially of a pigment and a binder, then coating on 
the ink-receiving layer a coating composition consisting essentially of a pigment and a binder, wherein at least 70 parts 

25 by weight in 100 parts by weight of the pigment in the coating composition are constituted by colloidal particles having 
an average particle size of at most 300 nm, to form a gloss-providing layer, solidifying the surface of the gloss-providing 
layer by using an infrared dryer, then re-wetting the surface of the gloss-providing layer with a fluid consisting essentially 
of water, and press-contacting a heated specular roll to the surface of the gloss-providing layer for specular finish within 
5 minutes of the re-wetting. 

30 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0026] Now, the present invention will be described in detail with reference to the preferred embodiments. 

[0027] In order to obtain good ink absorptivity and dye-fixing property which are the features of ink jet recording 

35 sheets, it is common to employ a method wherein a coating layer composed mainly of a porous pigment is provided. 
However, since such a pigment is secondary or tertiary particles having large particle sizes, it is difficult to provide sen- 
sible gloss. Even if calender treatment is carried out under a high linear load at a high temperature for the purpose of 
improvement in smoothness, not only the gloss intended in the present invention is not be obtained, but also the ink 
absorptivity becomes poor due to decrease in voids, and thus the features of an ink jet recording sheet get lost. 

40 [0028] Since use of a pigment having a small particle size improves gloss, application of colloidal particles to a com- 
position for a coating layer was attempted. However, when a coating composition composed mainly of colloidal particles 
is coated directly on a support, since the coating layer has a small ink absorption capacity, there is a problem that ink 
tends to overflow. Further, when the support is composed mainly of wood pulp, diffusion of ink along the sides of the 
pulp f toers causes feathering, penetration of ink to the back of the recording sheet causes striking-through, and the 

45 printed image density is decreased. In addition, the desired gloss can not be attained. 

[0029] Cast treatment is the treatment wherein the surface conditions of a specular roll are transferred to the surface 
of a coating layer so that a specular gloss is imparted to a surface of the coating layer. However, it was found that when 
the coating layer of an ink jet recording sheet as the same composition as that of commercially available cast coated 
paper, which is composed mainly of a pigment such as kaolin or calcium carbonate, is subjected to cast treatment, the 

so resulting recording sheet has problems in color effect and definition which are decisive for the image quality. It was also 
found that with a coating layer composed mainly of a porous pigment, the glossiness intended in the present invention 
can not be attained. From the fact that the glossiness is improved by use of smaller particles, the cast treatment of a 
coating layer in which colloidal particles and a porous pigment are used in combination, may be conceivable. However, 
even by such cast treatment, the intended glossiness can not be attained. If the amount of the colloidal particles is 

55 increased for the purpose of improvement in the glossiness, the ink absorptivity becomes poor, thus the objects of the 
present invention can not be attained. 

[0030] On the basis of this knowledge, it has been found that by providing a ink-receiving layer on a support and then 
coating a coating composition composed mainly of colloidal particles on the ink-receiving layer to form a gloss-providing 
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layer, the above problems can be solved, and the gloss is provided, and the characteristics attributable to the definition 
and the color effect of the ink-receiving layer are obtained. 

[0031 ] Namely, since the ink jet recording sheet of the present invention has a double-layered coating structure on its 
printing surface, which is composed of at least one ink-receiving layer and a gloss-providing layer, it is possible for the 
s recording sheet of the present invention to have mutually opposing characteristics, i.e., an improved gloss and a 
secured ink-absorptivity, simultaneously. 

[0032] When a water -color ink is deposited on the recording surface of the ink jet recording sheet of the present inven- 
tion, the water-color ink penetrates through the gloss-providing layer and is rapidly absorbed in the ink-receiving layer 
provided under the gloss-providing layer. Namely, the gloss-providing layer has a function to have most of the ink pen- 
to etrate, and the ink-receiving layer has functions such as ink absorptivity and dye-fixing property. Thus, by adopting such 
a double-layered structure wherein the two layers have different functions, the objects of the present invention can be 
accomplished. 

[0033] The support to be used in the present invention may be base paper produced by various apparatus such as a 
Fourdrinier paper machine, a cylinder paper machine or a twin wire paper machine from a mixture prepared by mixing 

75 its main components, i.e., a conventional pigment and a wood pulp including, for example, a chemical pulp such as 
LBKP or NBKP, a mechanical pulp such as GP, PGW, RMP, TMP, CTMR CMP or CGP, and a waste paper pulp such as 
DIP, with at least one of various additives including a binder, a sizing agent, a fixing agent, a yield-improving agent, a 
cationic agent and a paper strength-increasing agent. Further, it may be base paper which has been size-pressed by 
using starch or polyvinyl alcohol or has an anchor coat layer thereon, a coated paper having a coating layer provided 

20 on such base paper, such as art paper, coated paper or cast coated paper. On such base paper or coated paper, an 
ink-receiving layer may be directly formed. Otherwise, in order to control the flatness, a calendering apparatus such as 
a machine calender, a TG calender or a soft calender, may be employed. The weight by unit area of the support is usu- 
ally from 40 to 300 g/m 2 However, there is no restriction to the weight by unit area of the support. 
[0034] When the gloss-providing layer is subjected to cast treatment the support is required to have gas or air per- 

25 meability in order to transfer the vapor which generates upon the cast treatment to the back of the recording sheet and 
dry the gloss-providing layer. The air or gas permeability of the support is a critical factor which decides the releasability 
of the gloss-providing layer from a specular roll. Therefore, although the support is usually base paper, it may be a sheet 
of fibers of a synthetic resin such as polyethylene, polypropylene, polyester, rayon or polyurethane, as long as it has air 
or gas permeability. 

30 [0035] The ink-receiving layer in the present invention consists essentially of a pigment and a binder. As the pigment 
to be used for the ink-receiving layer, at least one conventional white pigment can be employed. For example, as the 
pigment, a white inorganic pigment such as light calcium carbonate, heavy calcium carbonate, magnesium carbonate, 
kaolin, talc, calcium sulfate, barium sulfate, titanium dioxide, zinc oxide, zinc sulf ide, zinc carbonate, satin white, alumi- 
num silicate, diatomaceous earth, calcium silicate, magnesium silicate, synthetic amorphous silica, colloidal silica, alu- 

36 mina. colloidal alumina, pseudo boehmite, aluminum hydroxide. Hthopone, zeolite, hydrolyzed halloysite or magnesium 
hydroxide, or an organic pigment such as a styrene-type plastic pigment, an acrylic plastic pigment, polyethylene, 
microcapsules, a urea resin or a melamine resin, may be mentioned. 

[0036] In order to obtain an ink jet recording sheet having a high ink absorptivity, it is referred that the pigment in the 
ink-receiving layer adjacent to the gloss-providing layer is a pigment having at least 30 vol% of particles having a parti- 
ta cle size of at least 1 .0 nm. 

[0037] The ink absorptivity depends on the coating structure of the ink-receiving layer, and the coating structure fur- 
ther depends on the particle size of the pigment used in the ink-receiving layer. The smaller the particle size, the smaller 
the diameters of the voids formed between the particles of the pigment, whereby the higher the ink absorptivity. It is pos- 
sible to secure a sufficient ink absorptivity by forming the ink-receiving layer in the present invention from the coating 
45 composition composed mainly of a porous pigment which is agglomerates or aggregates of primary particles having 
diameters of from several nm to hundreds nm. 

[0038] Of course, the porous pigment having at least 30 vot% of particles having a particle size of at most 1 .0 is 
restricted to those mentioned above as the pigment to be used for the ink-receiving layer. Such a pigment is preferably 
used in an amount of at least 70 wt% of the total pigment in the ink-receiving layer. 

so [0039] Further, among the above-mentioned pigments to be used in the ink-receiving layer in the present invention, 
those which are cationic colloidal particles are preferred, since cationic colloidal particles provide a function of fixing an 
ink to the ink-receiving layer, thereby the printed image density and water resistance improve. It is possible to provide 
ink-fixing property by incorporating cationic colloidal particles into the ink-receiving layer in an amount of at least 0.5 
g/m 2 . Such cationic colloidal particles may be used in combination with a conventional pigment. The coated amount of 

55 cationic colloidal particles affects the feeling of the resulting ink jet recording sheet In the case where a feeling like 
coated paper is desired, such a feeling is attained by increasing the amount of cationic colloidal particles in the ink- 
receiving layer. In the case where the coated amount is decreased to obtain a feeling like base paper or g neral paper 
or in the case where it is desired to capture specific dye components in inks in various colors for the purpose of control 
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of the color effect, such cationic colloidal particles may be used in combination with a cationic dye-fixing agent. 
[0040] The ink-receiving layer in the present invention contains a water-soluble binder. The binder provides adhesive- 
ness to the interface between the gloss-providing layer and the ink-receiving layer and secures the adhesiveness at the 
interface more firmly. Although the mechanism of emergence of the adhesiveness is unclear, it seems that since a coat- 
5 ing composition for a gloss-providing layer usually contains water as a dispersing medium, when a gloss-providing layer 
is coated on the ink-receiving layer, the dispersing medium in the gloss-providing layer penetrates the ink-receiving 
layer dissolving a water-soluble binder in the ink-receiving layer, whereby the ink-receiving layer adheres to the gloss- 
providing layer, and the strong adhesiveness at their interface is secured. 

[0041] The water-soluble binder to be used in the ink-receiving layer in the present invention may, for example, be a 
w starch derivative such as oxidized starch, a etherrf ied starch or phosphate starch; a cellulose derivative such as car- 
boxymethyl cellulose or hydroxymethyl cellulose; casein, gelatin, soybean protein, polyvinyl alcohol or a derivative 
thereof; polyvinyl pyrrolidone. a maieic anhydride resin or a conjugated diene-type copolymer latex such as a styrene- 
butadiene copolymer or a methyl methacrylate-butadiene copolymer; acrylic polymer latex such as a polymer or copol- 
ymer of an acrylic acid ester or a methacrylic acid ester; a vinyl-type polymer latex such as an ethylene-vinyl acetate 
15 copolymer; a functional group-modified polymer latex of such a various polymer with a monomer containing a functional 
group such as a carbaxyl group; an aqueous adhesive such as a thermosetting synthetic resin such as a melamine 
resin or a urea resin; a polymer or copolymer resin of an acrylic add ester or a methacrylic acid ester such as a pdyme- 
thyl methacrylate; or a synthetic resin-type binder such as a polyurethane resin, an unsaturated polyester resin, a vinyl 
chloride-vinyl acetate copolymer, polyvinyl butyral or an alkyd resin. 
20 [0042] The amount of the binder in the ink-receiving layer is from 3 to 70 parts by weight, preferably from 5 to 50 parts 
by weight per 1 00 parts by weight of the pigment. If the amount of the binder is less than 3 parts by weight, the strength 
of the ink-receiving layer will be insufficient. If the amount is more than 70 parts by weight, the ink absorptivity will be 
poor. 

[0043] It is preferred that the ink-receiving layer further contains a cationic dye-fixing agent which is a secondary 
25 amine, a tertiary amine or a quaternary ammonium salt. Since such a cationic dye-fixing agent forms an insoluble salt 
together with a water-soluble direct or acid dye which is a dye component in ink, by binding to sulfonic, carboxyl or 
amino groups of the dye. when such a cationic dye-fixing agent is incorporated into the ink-receiving layer, the dye in 
ink is captured in the ink-receiving layer, whereby the color effect improves. Further, the formation of the insoluble salt 
prevents the ink from running or blotting, when water is dropped thereon or absorbed thereby. Therefore, water resist- 
so ance improves. 

[0044] Further, to the ink-receiving layer, a dye-fixing agent, a pigment dispersant, a thickener, a fluidity-improving 
agent, a defoaming agent a foam-suppressing agent, a release agent, a blowing agent, a penetrating agent a coloring 
dye, a coloring pigment, a fluorescent brightener, an ultraviolet absorber, an anti-axidant, a preservative, an ash-pre- 
venting agent, a waterproofing agent, a wet-strength agent or a dry strength agent may suitable be added as additives. 

35 [0045] The ink-receiving layer is provided so that the coated amount would be at least 1 g/m 2 , although it varies 
depending on required gloss and ink absorptivity and type of the support It is possible to provide a predetermined 
amount of the ink-receiving layer in two coating steps, in such a case, the gloss improves as compared with the case 
where the same amount of the ink-receiving layer is formed in one coating step. It is also possible to provide at least 
one coating layer between the ink-receiving layer and the support 

40 [0046] The gloss-providing layer in the present invention is formed from a coating composition composed mainly of 
pigment and a binder. 

[0047] As the pigment to be used for the gloss-providing layer, a white inorganic pigment such as light calcium car- 
bonate, heavy calcium carbonate, kaolin, talc, calcium sulfate, barium sulfate, titanium dioxide, zinc oxide, zinc sulfide, 
zinc carbonate, satin white, aluminum silicate, diatomaceous earth, calcium silicate, magnesium silicate, synthetic 
45 amorphous silica, colloidal silica, colloidal alumina, pseudo boehmite, aluminum hydroxide, alumina, lithopone, zeolite, 
hydrolyzed halloysite, magnesium hydroxide, or magnesium hydroxide, or an organic pigment such as a styrene-type 
plastic pigment, an acrylic plastic pigment, polyethylene, microcapsules, a urea resin or a melamine resin, may, for 
example, be mentioned. 

[0046] In the gloss-providing layer in the present invention, at lest 70 parts by weight in 100 parts by weight of the 

so pigment are constituted by colloidal particles. 

[0049] The colloidal particles to be used in the present invention are inorganic or organic particles which are sus- 
pended and dispersed in water in a colloidal state and have an average particle size measured by a dynamic scattering 
method of at most 300 nm. As the colloidal particles, inorganic particles such as colloidal silica, an alumina sol including 
boehmite and pseudo boehmite, colloidal alumina, cationic aluminum oxide or its hydrate or particles disclosed in Jap- 

55 anese Examined Patent Publication No. 26959/1972 which are colloidal silica particles having alumina coating on the 
surfaces, or organic particles such as particles of polystyrene, methyl methacrylate, a styrene-butadiene copolymer, a 
methyl methacrylate-butadiene copolymer, a copolymer of an acrylic acid ester or a methacrylic acid ester, microcap- 
sules, a urea resin, a melamine resin, may, for example, be mentioned. Among them, two or more may be used in com- 
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bination. 

[0050] The average particle size of the colloidal particles is preferably at most 300 nm, more preferably at most 200 
nm, from the view of provision of the gloss. If the average particle size exceeds 300 nm, the gloss-providing layer 
becomes opaque, and the printed image density might decrease to an unacceptable degree, although it depends on 
5 the required color effect 

[0051 ] Not only the printed image density of the ink-receiving layer, but also transparency of the gloss-providing layer 
is important to the printed image density which is decisive for the image quality recorded by an ink jet recording system. 
In order to obtain an image with a good printed image density, it is preferred that the average particle size of the colloidal 
particles in a coating composition for the gloss-providing layer is at most 300 nm, preferably 200 nm. 

10 [0052] In the gloss-providing layer in the present invention, it is possible to use at least one conventional white pigment 
other than the colloidal particles in combination with the colloidal particles. Since such a white pigment usually has a 
large particle size and makes the gloss-providing layer opaque, it is necessary that the weight ratio of the colloidal par- 
ticles/the white pigment other than the colloidal particles is at least 80/20, preferably at least 90/1 0, although it depends 
on the particle size of the white pigment. 

15 [0053] As the colloidal particles to be used for the gloss-providing layer in the present invention, the porous amor- 
phous silica -alumina having an average particle size of at most 200 nm, since the printed water-color ink can be 
absorbed and fixed in the gloss-providing layer, whereby the printed image density can be increased. The colloidal par- 
ticles of the porous amorphous silica * alumina is supplied in a suspended and dispersed form and takes the form of 
porous secondary or higher particles in which primary particles having particle sizes of at most several nm, preferably 

20 at most 1 nm form networks. The weight ratio of silica/alumina is preferably at most 90/10. If the weight ratio is more 
than 90/1 0. the ink absorptivity of the gloss-providing layer will be poor. When such a porous amorphous silica • alumina 
constitutes the gloss-providing layer in combination with other pigments, the porous amorphous silica • alumina is used 
in an amount of at least 5 parts by weight, preferably at least 10 parts by weight per 100 parts by weight of the pigment 
in the gloss-providing layer. 

25 [0054] As the colloidal particles to be used for the gloss-providing layer in the present invention, cationic colloidal par- 
ticles are more preferred. Cationic colloidal particles are particles which are suspended and dispersed in water in a col- 
loidal state, have an average particle size measured by a dynamic light scattering method of at most 300 nm in a 
colloidal state, and have positively charged surfaces. As cationic colloidal particles, an alumina sol such as boehmrte or 
pseudo boehmite. colloidal alumina or particles disclosed in Japanese Examined Patent Publication No. 26959/1972 

30 which are particles of colloidal silica having surfaces coated with alumina may, for example, be mentioned. If the aver- 
age particle size exceeds 300 nm, the ink fixing property becomes poor due to decrease in the surface area of the col- 
loidal particles, therefore, it will be necessary to increase the coated amount of the gloss-providing layer. 
[0055] Since the cationic colloidal particles have positively charged surfaces, they can form an insoluble salt together 
with a direct dye or a water-soluble acid dye as a dye component in ink by the electrical interaction between the cationic 

35 colloidal particles and sulfonic, carboxylic and amino groups in the dye, to fix the dye component in the gloss-providing 
layer. Since the colloidal particles themselves do not have absorption capacity enough to absorb the solvent component 
in ink, the solvent component penetrates through the gloss-providing layer to the ink-receiving layer. Even if in the ink- 
receiving layer, the solvent component defuses along its surface or penetrates deep, the solvent component does not 
affects the color effects and the definition due to absence of the dye component. Therefore, voids as many as required 

40 to absorb and fix the ink simultaneously are no longer necessary. 

[0056] It is also preferred that the colloidal particles to be used for the gloss-providing layer in the present invention 
comprise organic particles and colloidal silica for further improvement in the gloss of the ink jet recording sheet. 
[0057] It is possible to improve the gloss of the ink jet receding sheet of the present invention to a specular gloss by 
subjecting it to cast treatment, in which the ink jet recording sheet is press-contacted to a heated specular roll. In the 

45 case of cast treatment use of organic particles, which are plasticized on heating, in the gloss-providing layer improves 
the gloss. However, plasticization of the organic particles increases the adhesiveness to the specular roll and thereby 
tends to lower the releasabilHy from the roll. Consequently, in some cases, the coating composition for the gloss-pro- 
viding layer adheres to the roll at the time of releasing, and it is difficult to release the gloss-providing layer from the roll. 
[0058] The lowered releasability from the roll results in a poor operating efficiency at the time of production. Besides, 

so if the coating composition adheres to the roll, the gloss-providing layer obtained after the cast treatment will have a 
damaged surface, which gives poor gloss at the damaged portions as well as an even printing, thereby the resulting ink 
jet recording sheet will be of low quality. 

[0059] Further, such organic particles have a problem that if the temperature of the specular roll at the time of the cast 
treatment is higher than the glass transition temperature of the organic particles, the organic particles adhere to one 
55 another, and the function to have an ink penetrate is impaired. Particularly, they have a problem that if the temperature 
is higher than the minimum film-forming temperature of the organic particles, the function to have an ink penetrate and 
the ink absorptivity are lost due to their fusion. 

[0060] Accordingly, in the case where a coating composition containing organic particles is subjected to cast treat- 
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ment, it is necessary to carry out cast treatment under such conditions determined by taking the releasability and the 
ink penetrability into consideration. However, the combined use of organic particles and colloidal silica as the colloidal 
particles makes it possible to secure an improved gloss attributable to the organic particles while improving the releas- 
ability. With respect to the releasability, it seems that colloidal silica reduces the adhesiveness to a specular roll, and 
5 with respect to the ink penetrability, it seems that colloidal silica moderates the adhesion and the fusion of the organic 
particles. Although the amounts of organic particles and colloidal silica to be used vary depending on types of organic 
particles and colloidal silica, the preferable organic particle/colloidal silica weight ratio is from 40/60 to 90/10. If the 
weight ratio is smaller than 40/60, improvement of the gloss attributable to plasticization of the organic pigment can 
hardly be attained. If the weight ratio is larger than 90/10, no appreciable effect on the releasability and the ink penetra- 
te bility is obtained. 

[0061 ] As the binder used for the gloss-providing layer in the present invention, a synthetic polymer latex is used. By 
the use of a synthetic polymer latex as the binder, it is possible to obtain an ink jet recording sheet of a high printed 
image density and a high gloss. 

[0062] As the synthetic polymer latex to be used for the gloss-providing layer in the present invention, a conjugated 

is diene-type copolymer latex such as a styrene-butadiene copolymer or a methyl methacrylate-butadiene copolymer; an 
acrylic polymer latex such as a polymer or copolymer of an acrylic acid ester or a methacrylic acid ester; a vinyl-type 
polymer latex such as an ethylene- vinyl acetate copolymer; or a functional group-modified polymer latex of such a var- 
ious polymer with a monomer containing a functional group such as a carboxyl group may, for example, be mentioned. 
Among them, those having average particle sizes of at most 100 nm are preferred, since they can prevent the gloss- 

20 providing layer from becoming opaque. In the case where the gloss-providing layer is not subjected to cast treatment, 
the amount of the latex to be used is preferably from 2 to 30 parts by weight per 100 parts by weight of the pigment, 
from the viewpoints of assurance of the folding strength and the ink absorbing rate. If the amount exceeds 30 parts by 
weight, penetration of an ink into the ink-receiving layer will be slow, thereby overflow of an ink can occur, depending on 
the type of ink jet apparatus. In the case where the gloss-providing layer is subjected to cast treatment, the amount of 

25 the synthetic polymer latex in the gloss-providing layer is from 5 to 70 parts by weight per 100 parts by weight of the 
colloidal particles. If the amount is smaller than 5 parts by weight a problem that a coating layer is peeled by a specular 
roll will arise at the time of treatment by a cast coating method. On the other hand, the amount larger than 70 parts by 
weight will result in a poor ink penetrability and an opaque gloss-providing layer, which can come to problem depending 
on the type of ink jet recording apparatus and the required level of printed image density. 

30 [0063] The glass transition temperature of the synthetic polymer latex is at most +30°C. preferably from -50 to +30°C. 
The glass transition temperature is a parameter indicating the flexibility of the synthetic polymer latex. The glass transi- 
tion temperature is preferred to be at most +30°C, since a flexible coating layer is preferred in view of folding strength. 
If the glass transition temperature is higher than +30°C, it is necessary to increase the amount of the synthetic polymer 
latex. On the other hand, since an ink jet recording apparatus feeds layered sheets sheet by sheet, if the glass transition 

35 temperature is low, the sheets will be sticky and cause blocking, the ink jet recording apparatus will be jammed with 
sheets or feed a couple of sheets at once. Therefore, the glass transition temperature is preferred to be at least -50°C. 
Further, in the case where the gloss-providing layer is subjected to cast treatment, since the glass transition tempera- 
ture of the synthetic polymer latex is associated with the adhesiveness to a specular roll and thereby affects the releas- 
ability from the roll, the glass transition temperature is preferred to be at least -30°C. 

40 [0064] It is preferred that the synthetic polymer latex is a colloidal silica composite emulsion, since the printed image 
density is further improved and the ink penetrability of the gloss-providing layer is improved. 

[0065] The colloidal silica composite emulsion to be used in the present invention is an emulsion of particles which 
have cores composed mainly of the above-mentioned polymer or copolymer and have colloidal silica outside the cores. 
The colloidal silica composite emulsion can be obtained by polymerizing a monomer having an ethylenic unsaturated 

45 bond in the presence of the colloidal silica disclosed in Japanese Unexamined Patent Publications No. 71 31 6/1 984 and 
No. 127371/1985 by a conventional emulsion polymerization method. The particle size of the colloidal silica to be used 
for the colloidal silica composite emulsion is preferably less than 40 nm. If the particle size exceeds 40 nm, the resulting 
composite will have a particle size larger than 100 nm, and the gloss-providing layer will become opaque. Therefore, 
the printed image density will be low. 

so [0066] With respect to the amount of colloidal silica to be used for the colloidal silica composite emulsion, the mono- 
mer/colloidal silica weight ratio is preferably from 90/10 to 40/60. If the weight ratio is larger than 90/10, the printed 
image density can hardly be improved. If the weight ratio is smaller than 40/60, it is necessary to increase the amount 
of the colloidal silica composite emulsion in order to secure the folding strength. Even if colloidal silica having a particle 
size of less than 40 nm and a synthetic polymer latex are merely mixed to prepare the gloss-providing layer, the result- 

55 ing gloss-providing layer will not have properties comparable to that prepared by using the composite emulsion. In such 
a case, since particles of the colloidal silica aggregate into particles having a large appearent particle size, the resulting 
gloss-providing layer will be opaque, and the printed image density will be low. The colloidal silica composite emulsion 
may be used in combination with the above-mentioned synthetic polymer latex, depending on the type of ink jet record- 



8 



EP 0 685 344 B1 



ing apparatus or the level of required ink absorptivity. 

[0067] The gloss-providing layer in the present invention is formed from a coating composition composed mainly of 
colloidal particles and a synthetic polymer latex, and contains the synthetic polymer latex preferably in an amount of 
from 2 to 30 parts by weight per parts by weight of the colloidal particles, in the case where the gloss-providing layer is 

5 not subjected to cast treatment, or from 5 to 70 parts by weight in the case where the gloss-providing layer is subjected 
to cast treatment. If the amount of the latex is larger than 30 parts by weight, penetration of ink into the ink-receiving 
layer will be slow, and thereby overflow of an ink occurs in some types of ink jet recording apparatus. The amount of the 
coating composition to be coated is at least 2 g/m 2 and varies depending on a treating method for smoothing after coat- 
ing and required gloss. The gloss-providing layer is formed on the ink-receiving layer, and may be formed on at least 

10 two ink-receiving layer. 

[0068] In the gloss-providing layer, the synthetic polymer latex may be used in combination of at least one of the other 
binders mentioned as the binder to be used for the ink-receiving layer. 

[0069] It is preferred that the gloss-providing layer in the present invention contains an ampholite as an essential com- 
ponent. 

is [0070] When the gloss-providing layer contains an ampholite, the water retention of the gloss-providing layer is 
improved, and high gloss can be attained. The moisture condition of the gloss-providing layer at the time of cast treat- 
ment affects gloss. Therefore, when the gloss-providing layer contains much moisture in its surface portion, smoothing 
of the gloss-providing layer can be promoted, whereby a highly glossy surface can be obtained. 
[0071] The ampholite to be used in the present invention is an organic or an inorganic substance which is cationic 

20 under an acidic atmosphere and is anionic under an alkaline atmosphere. It includes oligopeptides, polypeptides, pro- 
teins, aluminum hydroxide, zinc oxide and the like. Because the ampholite adsorbs on the colloidal particles and aggre- 
gates the colloidal particles to improve the water retention of the gloss-providing layer, the gloss can be improved on 
cast treatment. However, if a cationic electrolyte is added to anionic colloidal particles, or if an anionic electrolyte is 
added to cationic colloidal particles, the colloidal particles will be aggregated (or bonded) firmly to form substantially 

25 enlarged particles, whereby the gloss-providing layer will be opaque, and printed image density will be low. 

[0072] The amount of the ampholite is preferably from 0.05 to 20 parts by weight more preferably from 0.1 to 15 parts 
by weight per 1 00 parts by weight of the colloidal particles, although it depends on types of ampholite, the colloidal par- 
ticles and the binder constituting the gloss-providing layer, and the solid content 

[0073] It is also preferred that the gloss-providing layer in the present invention further contains smectite as an essen- 

30 tial component, in view of the feeding property. 

[0074] As described above, the gloss is influenced by the moisture condition of the gloss-providing layer at the time 
of cast treatment. From this viewpoint since smectite enhances the water retention of the gloss-providing layer, it can 
improve the gloss. In addition, use of smectite can improve the feeding property in an ink jet printer apparatus without 
lowering the ink penetrability which is an essential function of the gloss-providing layer in the present invention. 

35 [0075] Smectite is a type of clay mineral which has a layered structure, a cation ion exchanging property and swelling 
property. As specific examples of smectite, montmorillonite, hectorite, beidelite. saponite, nontronite, chlorite, fluorine- 
type mica and a synthetic material which is a substituted form thereof, and a compound which is smectite having alu- 
mina, silica, trtania, zirconium, iron or a metal complex inserted between its layers, may be mentioned. 
[0076] Smectite captures water molecules in a coating composition for the gloss-providing layer between its layers 

40 and swells enlarging spaces between layers. Since incorporation of smectite prevents water from penetrating into the 
ink-receiving layer so that much water is retained in the gloss-providing layer at the time of cast treatment, it is possible 
to improve the gloss. Although the specular-finished gloss-providing layer is not only smooth but also highly adhesive, 
it is possible to obtain a surface which is highly adhesive but has a good sliding property by virtue of smectite, which 
reduces friction. Further, since smectite does not form a film, it never lowers the ink penetrability. 

45 [0077] The amount of smectite is at least 0.5 parts by weight, preferably from 0.5 to 10 parts by weight particularly 
preferably from 1 to 4 parts by weight per 100 parts by weight of the colloidal particles. If the amount is less than 0.5 
part by weight, the water retention is hardly improved, although it depends on the solid content of the coating composi- 
tion for the gloss-providing layer. If the amount is more than 10 parts by weight, since the improvement in the sliding 
property attributable to smectite results in excessive reduction of the frictional force in an ink jet recording apparatus. 

so some types of ink jet recording apparatus may have a problem in the feeding property. 

[0078] To the gloss-providing layer, a dye-fixing agent, a pigment dispersant, a thickener, a fluidity-improving agent, 
a defoaming agent, a foam-suppressing agent, a release agent, a blowing agent, a penetrating agent a coloring dye, a 
coloring pigment, a fluorescent brightener, an ultraviolet absorber, an antioxidant, a preservative, an ash-preventive 
agent a waterproofing agent a wet strength agent or dry strength agent may suitable be incorporated as additives. 

55 [0079] Although the amount of the gloss-providing layer to be coated depends on smoothness of the ink-providing 
layer, conditions for drying the gloss-providing layer and the particle size of the colloidal particles, the gloss intended in 
the present invention can be attained with th am unt of the gloss-providing layer of at least 2 g/m 2 . 
[0080] It is possible to form a predetermined amount of the gloss-providing layer in two coating steps. In such a case, 
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the gloss is improved as compared with the same amount of the gloss-providing layer is formed in one coating step. It 
is particularly preferred that plural gloss-providing layers are formed so that the electric charge on the surfaces of the 
colloidal particles constituting those gloss-providing layers are different, since the gloss is further improved. 
[0081] As an apparatus for coating the ink-receiving or gloss-providing layer, various apparatus such as a blade 

s coater, a roll coater, an air knife coater, a bar coater, a rod blade coater, a curtain coater, a short dwell coater or a size 
press, can be used on machine or off machine. Further, after coating the ink-receiving or the gloss-providing layer, fin- 
ishing may be applied by means of a calender such as a TG calender, a super calender or a soft calender. 
[0082] Further, a back coat layer may be formed on the side of the support opposite to the ink-receiving layer so as 
to sandwich the support with the ink-receiving layer, in order to provide a curling suitability. In such a case, as a pigment, 

io a plainer pigment or hydrolized halloysite is preferred. Still further, humid air or steam may be blown to the back of the 
support after cast treatment to cure curling. 

[0083] Although the ink jet recording sheet of the present invention has an excellent gloss even when it is prepared 
only by coating the gloss-providing layer on the ink-receiving layer and then drying it, it is possible to further improve the 
gloss by further applying a calender treatment to it. Since there is no need to conduct the calender treatment under a 
75 high linear load at a high temperature, voids in the coated layer layer do not decrease enough to lower the ink absorp- 
tivity, whereby it is possible to obtain an ink jet recording sheet which satisfies the object of the present invention. 
[0084] It is also possible to further improve the gloss of the ink jet recording sheet of the present invention, by press 
contacting the gloss-providing layer in a wet state to a specular roll for specular finish (hereinafter referred to as cast 
treatment). 

20 [0085] There are three methods for cast treatment, the direct method, a coagulation method and the re-wet method. 
In these methods, after the ink-receiving layer is coated and dried, the coating composition for the gloss-providing layer 
is coated, and the coated surface in a wet state is press-contacted to a heated specular roll, dried and then released 
from the roil to form a replica of the surface of the specular roll on the coated surface. In the direct method, after the 
gloss-providing layer is formed by coating, it is press-contacted to a heated specular roll while it is still in a wet state and 

25 then dried. In the coagulation method, the coating composition for the gloss-providing layer is coagulated with an acidic 
solution or an alkaline solution and then press-contacted to a heated specular roll, and the coagulation method includes 
the heat coagulation method. In the re-wet method, after the gloss-providing layer is coated and dried, the gloss-pro- 
viding layer is re-wetted with a liquid composed mainly of water and then press-contacted to a heated specular roll and 
dried. 

30 [0086] Any of these method for cast treatment can be applied to the ink jet recording sheet of the present invention. 
Particularly, the direct method is preferred in order to obtain an ink jet recording sheet having a high glossiness. The 
surface roughness, the surface temperature, the diameter of the specular roll, the pressure at the time of press-contact- 
ing (linear load) and the coating speed can be suitably selected, similarly to conditions for production of commercially 
available cast coated paper. 

35 [0087] By the process for producing an ink jet recording sheet of the present invention, an ink jet recording sheet 
which has an excellent gloss and is excellent in ink absorptivity and capable of presenting a high printed image density, 
can be obtained. In the process for producing an ink jet recording sheet of the present invention, the ink-receiving layer 
and the gloss-providing layer are laminated on a support successively, and the gloss-providing layer is subjected to cast 
treatment. 

40 [0088] The gloss-providing layer in the present invention is formed from a coating composition composed mainly of 
colloidal particles. By subjecting the gloss-providing layer to the cast treatment, a specular gloss can be obtained. The 
moisture condition of the gloss-providing layer affects the gloss. Since the ink-receiving layer adjacent to the gloss-pro- 
viding layer has ink absorptivity, it absorbs water in the coating composition for the gloss-providing layer. Therefore, 
when the cast treatment is conducted by the direct method in which the cast treatment is conducted immediately after 

45 the gloss-providing layer has been coated, it is possible to obtain an ink jet recording sheet having a still higher gloss, 
since little water migrates from the gloss-providing layer to the ink-receiving layer and the gloss-providing layer is still 
kept in a wet stata The time between the coating of the gloss-providing layer and the cast treatment is at most 20 sec- 
onds, preferably at most 1 0 seconds. 

[0089] By controlling the temperature of the specular roll, the linear load at the time of the press-contacting and the 
so cast treating speed, it is possible to obtain an ink jet recording sheet having a glossy surface with a 75°C specular gloss 
of at least 70% as stipulated in JIS-Z8741, which is comparable to that of commercially available cast coated paper. 
[0090] It is possible to employ a specific method so called modified re-wet method for cast treatment of the ink jet 
recording sheet of the present invention. In the modified re-wet method, after the ink-receiving layer has been coated 
and dried, the coating composition for the gloss-providing layer is coated, the surface of the gloss-providing layer is tem- 
55 porarily solidified by using an infrared dryer, then re-wetted, press-contacted to a heated specular roll, dried and 
released from the roll, to form a replica of the surface of the specular roll on the gloss-providing layer. In this method, 
sine only the surface of the gloss-providing layer is solidified, the water content in the gloss-providing layer is small as 
compared with the case of the coagulation method, whereby production at a high speed is possible. In addition, unlike 
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the re-wet method wherein the gloss-providing layer is completely dried, since the inside of the gloss-providing layer is 
maintained in a wet state, a high gloss can be obtained. 

[0X>91 ] Further, by press contacting the gloss-providing layer to a heated specular roll within 5 seconds of the re-wet- 
ting of the gloss-providing layer, it is possible to dry the gloss-providing layer before the supplied water is absorbed in 

5 the ink-receiving layer, and as a result, it is possible to obtain a high glossiness. The time between the re-wetting and 
the press contacting to a heated specular is determined by the coating speed and the distance between the apparatus 
supplying water and the specular roil and can be adjusted in terms of the coating speed and the distance. 
[0092] TTiere are some methods fa temporarily drying the gloss-providing layer such as steam heating, gas heating, 
hot-air heating and the like. However, in these drying methods, since the whole gloss-providing layer is dried and solid- 

w if ied. a specular gloss can hardly be obtained even after its re-wetting. Besides, since the gloss-providing layer is dried 
unevenly in the direction of its thickness, uneven drying and migration of the binder occur, and the gloss-providing layer 
is press-contacted to the specular roll unevenly. As a result uneven gloss is provided. 

[0093] However, by use of an infrared dryer, it is possible to dry the gloss-providing layer evenly in the direction of its 
thickness and to re-wet the gloss-providing layer without drying or solidifying the whole gloss-provkJing layer. Thus, 
15 since it is possible to solidify only the surface of the gloss-providing layer while smoothing it even if water is supplied to 
the gloss-providing layer for re-wetting, the gloss-providing layer never runs out. The infrared dryer to be used in the 
present invention employs tungsten or gas as a filament to generate an infrared ray. 

[0094] As the method for re-wetting in the process of the present invention, a method wherein a re-wetting fluid is 
supplied at the time of press contacting to the specular roll, a method steam is used for moistening, and a method 
20 wherein a re-wetting fluid is coated by means of a roll coater or the like, may be mentioned. As the re-wetting fluid, it is 
common to use water. However, a release agent such as a polyethylene emulsion, a fatty acid soap or a surfactant may 
be incorporated in the re-wetting fluid. 

[0095] The water-color ink in the present invention is a recording liquid comprising a coloring agent, a liquid medium 
and other additives. 

25 [0096] As the coloring agent, a water-soluble dye such as a direct dye, an acid dye, a basic dye, a reactive dye or a 
dye for food, may be mentioned. 

[0097] The medium for the water-color ink includes water and various water-soluble organic solvents, for example, a 
C|.4 alkyi alcohol such as methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, sec-butyl 
alcohol, tert-butyl aJcohol or isobutyl alcohol; an amide such as dimethylformamide or dimethylacetamide; a ketone or 

30 ketone alcohol such as acetone or diacetone alcohol; an ether such as tetrahydrofuran or dioxane; a polyalkylene glycol 
such as polyethylene glycol or polypropylene glycol; an alkylene glycol having from 2 to 6 alkylene groups such as eth- 
ylene glycol, propylene glycol, butylene glycol, triethylene glycol. 1 ,2.6-hexanetriol. thiodiglycoi. hexylene glycol or 
diethylene glycol; a lower alkyl ether of polyhydric alcohol such as glycerol, ethylene glycol methyl ether, diethylene gly- 
col methyl (or ethyl) ether or triethylene glycol monomethyl ether. 

35 [0098] Among such many water-soluble organic solvents, a polyhydric alcohol such as diethylene glycol, or a lower 
alkyl ether of a polyhydric alcohol such as triethylene glycol monomethyl ether or triethylene glycol monomethyl ether, 
is preferred. 

[0099] As other additives, a pH controlling agent, a sequestering agent, a mildewproof ing agent, a viscosity controlling 
agent a surface tension controlling agent a wetting agent, a surfactant and a rust preventing agent may, for example. 
40 be mentioned. 

[0100] The ink jet recording sheet of the present invention may be used as any recording sheet of the type to be used 
for recording with a liquid ink. For example, it may be an image-receiving sheet for heat transfer recording of the type, 
whereby an ink sheet having a heat meltable ink containing e.g. a heat meltable substance, a dye or pigment, etc. as 
the main components, coated on a thin support such as a resin film, a high density paper or a synthetic paper, is heated 
45 from its rear side to melt and transfer the ink to the image-receiving sheet, an ink jet recording sheet of the type to which 
a heat meltable ink which has been melted on heating is jetted in the form of fine droplets for recording, or an image- 
receiving sheet corresponding to a photo- and pressure-sensitive donor sheet employing microcapsules containing a 
photo polymerizabie monomer and a colorless or colored dye or pigment 

[0101 ] A common feature of these recording sheets is that the ink is in a liquid state at the time of recording. A liquid 
so ink will penetrate or diffuse in the depth direction or horizontal direction of the ink-receiving layer of the recording sheet 
before hardening, immobilizing or fixing. The above-mentioned various recording sheets require absorptivity suitable for 
the respective systems, and the ink jet recording sheet of the present invention may be used as any of the above-men- 
tioned various recording sheets. 

[0102] Further, the ink jet recording sheet of the present invention may be used as a recording sheet for the electro- 
55 graphic recording system which is employed in many copying machine and printers, to which sheet a toner is fixed on 
heating. The ink jet recording sheet of the present invention may have an adhesive layer on it for its application to a 
label. 

[0103] The ink jet recording sheet of the present invention not only may be fed to a recording apparatus in the form 
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of cut sheets, but also may be fed continuously in the form of a web. 

[0104] It depends on the particle size of the pigment constituting a coating layer, whether gloss is provided or not, and 
when the particle size is from 200 to 300 nm. the glossiness tends to be maximal. Since porous pigments generally 
used for an ink jet recording sheet of the coat type take the form of secondary or tertiary agglomerated particles, most 
5 of them have particle sizes of at least 10 3 nm. Therefore, with such porous pigments, the gloss intended in the present 
invention, which is comparable to that of commercially available art coated paper can not be provided. However, since 
a porous pigment itself has a voided structure, it is an essential material in order to secure ink absorptivity. Thus, with 
the presently available techniques, it is difficult to provide both of these mutually opposing properties, gloss and ink 
absorptivity. 

10 [01 05] Glossiness is obviously associated with reflection of light from a surface, and its degree depends on the rough- 
ness of the surface. On this base, the present inventors intended to secure ink absorptivity inside an ink jet recording 
sheet while smoothing the surface, and found that the objects of the present invention can be attained by an ink jet 
recording sheet of a double layered structure having a gloss-providing layer comprising a specific colloidal particles and 
an ink-receiving layer. Especially, when the support is made mainly from wood pulp, it is possible to secure ink absorp- 

15 tfvrty since the solvent component in an ink is absorbed by the support. 

[0106] An ink jet recording sheet which is excellent in ink absorptivity, capable of preventing a high printed image den- 
sity and has a glossiness comparable to that of commercially available cast coated paper, can be obtained by employ- 
ing a double-layered structure which is composed of a gloss-providing layer and an ink-receiving layer, as demonstrated 
in examples which will be described later. In the ink jet recording sheet of the present invention, the gloss-providing 

20 layer is excellent in transparency and has a function to swiftly migrate most of the printed ink to the ink receiving layer. 
By subjecting the gloss-providing layer to cast treatment, it is possible to further improve the gloss. 
[0107] The gloss-providing layer is formed from a coating composition comprising colloidal particles and a synthetic 
polymer latex as the main components, and the ink-receiving layer is formed from a coating composition comprising a 
pigment and a binder as the main components. When the colloidal particles have negative or no charge on their sur- 

25 faces, an ink migrates to the adjacent ink-receiving layer, since such particles do not have a function to capture and fix 
the ink. For this reason, the gloss-providing layer is required to have transparency, and by use of colloidal particles hav- 
ing an average particle size of at most 300 nm. it is possible to secure the transparency, and thereby it is possible to 
obtain an image of a high printed image density without conceal the ink absorbed and fixed in the ink-receiving layer. 
When, the colloidal particles have a porous structure, the ink is retained in the gloss-providing layer, therefore an image 

30 of a high printed image density can be obtained. However, use of colloidal particles having a large average particle size, 
even if they have a porous structure, results in decrease in the amount of the ink obtained in the gloss-providing layer 
and enhanced opaqueness due to their small surface areas. 

[0108] Further, when the colloidal particles have positive charge on their surfaces, the dye component in an ink is 
captured and fixed in the gloss-providing layer, and the solvent component is absorbed by the adjacent ink-receiving 
35 layer. Therefore, an ink jet recording sheet capable of presenting a high printed image density and excellent in ink 
absorptivity can be obtained. 

[01 09] Although use of organic particles with a high thermoplasticity as the colloidal particles affords an ink jet record- 
ing sheet having high gloss, it also results in deterioration of the releasability of the gloss-providing layer from a specular 
roll due to the adhesiveness to the specular roll enhanced by the organic particles and deterioration of the ink penetra- 

40 bility due to fusion of the organic particles. As a result, the gloss-providing layer is likely to be peeled off and to get dam- 
age on its surface, and the image quality tends to deteriorate accompanying deterioration of the ink absorptivity. 
However, the combined use of colloidal silica and organic particles makes it possible not only to improve releasability 
to avoid a damaged surface but also to avoid deterioration of ink penetrability to secure ink absorptivity, while maintain- 
ing the improved gloss attributable to the use of organic particles. 

45 [01 1 0] By virtue of the use of a synthetic polymer latex as a binder in the gloss-providing layer, the ink jet recording 
sheet of the present invention has an improved folding strength. In order to avoid deterioration of the gloss of the gloss- 
providing layer, a synthetic polymer latex having a particle size of at most 100 nm is particularly preferred as the syn- 
thetic polymer latex. By the use of such a polymer latex, development of opaqueness can be prevented, and thereby 
lowering in the printed image density can be prevented, while the folding strength is secured. 

so [0111] By incorporation of an ampholite into the gloss-providing layer, the water retention of the gloss-providing layer 
is improved, presumably due to adsorption of the ampholite by the colloidal particles. As a result of the adsorption, 
water is interposed between the colloidal particles, whereby the water retention is improved. Accordingly, in the case of 
cast treatment by the direct method, the gloss is improved since the gloss-providing layer becomes wetter. In the case 
of the re-wet method or the coagulation method, since the amount of the water captured in the gloss-providing layer 

55 increases, the gloss improves. 

[0112] By incorporation of smectite into the gloss-providing layer, the water retention of the gloss-providing layer is 
improved. Since smectite has ink penetrability, it does not lower the ink absorptivity unlike a polymeric humectant. Fur- 
ther, since smectite has a sliding property, it improves the feeding property in an ink jet recording apparatus. 
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[0113] The ink-receiving layer has a function to fix an ink. The use of a pigment containing particles having particle 
sizes of at most 1 .0 urn in an amount of at least 30 vol%, particularly cationic colloidal particles, prevents ink from Wot- 
ting under highly humid circumstances, since such particles do not dissolve or disintegrate upon addition of water. The 
ink-receiving layer has another function to decide the degree of the gloss of the gloss-providing layer. For example, in 

5 an ink jet recording sheet prepared by successively forming an ink-receiving layer and the gloss-providing layer on a 
support mainly made from wood pulp, since the ink-receiving layer fills the voids on the surface of the support, the 
smoothness of the gloss-providing layer is improved, whereby the gloss can be greatly improved. Particularly, by form- 
ing the ink-receiving layer and the gloss-providing layer from coating compositions containing cationic colloidal particles 
as main components, an image of a high printed image density can be obtained since it is possible to fix ink in both lay- 

10 ers. 

[0114] Now, the present invention will be described in further detail with reference to Examples. However, it should 
be understood that the present invention is by no means restricted to such specific Examples. In the Examples, "parts" 
and "%" mean "parts by absolute dry weight" and "% by absolute dry weight" unless otherwise specified. The particle 
sizes shown in Examples are the average particle sizes measured by the dynamic light scattering method. 
15 [0115] In the following Examples and Comparative Examples, the same supports, which were prepared as follows, 
were used. 

[01 16] "Snowtex", "Sumitez", "Cataloid". "Uftrawhrte", "Amazon", "Hydrasperse", "ModicoP, "Finesii", "Movinyi", "Poly- 
fix" and "Nipsil" as used in the following examples are registered trademarks. 

20 Preparation of supports 

[01 17] To 1 00 parts of wood pulp comprising 80 parts of LBKP (f reeness 400 m/csf) and 20 parts of NBKP (f reeness 
450 m/csf), 25 parts of a pigment composed of light calcium carbonate/heavy calcium carbonate/talc in a ratio of 
10/10/10, 0. 10 part of commercially available alkylketene dimer, 0.03 part of commercially available cationic (meth)acr- 
25 ylamide. 0.80 part of commercially available cationic starch and 0.40 part of aluminum sulfate were added. Then, the 
resulting pulp slurry was formed into paper of 90 g/m 2 by means of a Fourdrinier paper machine to obtain supports. 
[0118] The ink jet recording sheets prepared in these Examples and Comparative Examples were evaluated in 
accordance with the following evaluation methods. The measurement and the evaluation were conducted under the 
environmental conditions stipulated in JIS-P81 1 1 . 

30 

SPQCula/ gloss 

[01 1 9] Trie specular gloss of the surface of a gloss-providing layer was measured in accordance with the method stip- 
ulated in JIS-Z8741, with angles of incidence and reflection of 75° by means of a variable-angle glossmeter (VGS- 
35 1001 DP, manufactured by Nippon Denshoku Kogyo). For reference, the specular gloss of commercially available cast 
coated paper is at least 70%. 

Ink absorptivity 

40 [0120] Using an ink jet recording apparatus (BJC-820J: manufactured by CANON INC.). a rectangular pattern was 
overprinted with cyan ink and magenta ink, and the pattern was evaluated with the naked eye in accordance with the 
following evaluation standards. 

A: No deformation of the rectangular pattern was observed. 
45 B: The rectangular pattern was slightly deformed, but no diffusion of the ink along the surface was observed. 
C: The rectangular pattern was deformed, and diffusion of the ink along the surface was observed. 

[0121] For a good ink absorptivity, evaluation as A or B is necessary. 

so Printed image density 

[0122] Using the above-mentioned ink jet recording apparatus, a solid pattern was printed with black ink and the opti- 
cal reflection density at the printed portion was measured by means of Macbeth RD-918 model. The color effect is 
appreciably poor, when the optical reflection density is less than 1 .25. 

55 

Folding strength 

[0123] Each ink jet recording sheet obtained in Examples and Comparative Examples was folded in two. and evalu- 
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ated in terms of peeling of the coating layer on the fold with the naked eye in accordance with the following standards. 
A: The coating layer did not peel off at all. 

B: The coating layer did not peel off, but cracks were observed on the fold. 
5 C: Peeling of the coating layer was observed. 

[01 24] For a sufficient folding strength, evaluation as A or B is essential. 

Releasabilitv from a specular roll 

w 

[01 25] The reusability from a specular roll was evaluated in terms of pits on the surface of an ink jet recording sheet 
having been passed along the specular roll. Pits are formed when parts of the gloss-providing layer are taken away by 
a specular roll due to poor releasability. A portion where pits are formed is not only dull, but also can provide only an 
image with a poor image quality. The releasability was evaluated in accordance with the following standards with the 
is naked eye. The sufficient level in practical use is O : There is no pit on the surface of a sheet, 

O : There is no pit on the surface of a sheet. 
a: There are a few pits on the surface of a sheet 
X: There are pits all over the surface of a sheet 

20 

EXAMPLE 1 

Coating of an ink-receiving layer 

25 [01 261 0" the surface of a support, an ink-receiving layer was formed. 

[0127] "me coating composition for the ink-receiving layer was prepared by using 100 parts of synthetic amorphous 
silica (Finesil X37B: manufactured by Tokuyama Soda Co., Ltd.), 30 parts of polyvinyl alcohol (PVA117: Kuraray Co., 
Ltd.), 30 parts of colloidal silica (Snowtex-O: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) and 20 parts 
of a cationic dye-fixing agent (Sumirez resin 1001 : manufactured by SUMITOMO CHEMICAL CO.. LTD.) so that the 

30 solid content would be 15%. The coating composition was coated on the support by means of an air knife coater so that 
the dry coated amount would be 8 g/m 2 and then dried. 

Coating of a qloss-oroviding laver 

35 [0128] On the surface of the ink-receiving layer, a gloss-providing layer was formed. The coating composition for the 
gloss-providing layer was prepared by using 100 parts of colloidal silica having a particle size of 300 nm (PST-3: man- 
ufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) as colloidal particles and 5 parts of a commercially available sty- 
rene • butadiene latex (0693: manufactured by Japan Synthetic Rubber Co., Ltd.) as a binder so that the solid content 
would be 20%. The coating composition was coated so that the dry coated amount would be 5 g/m 2 . dried and then 

40 subjected to calender treatment so that the coated surface of the gloss-providing layer would be brought into contact 
with a chilled roll, under conditions in which the temperature of the surface of the chilled roll was 50°C. and the linear 
pressure was 100 kg/cm, to obtain an Inkjet recording sheet, Example 1. 

EXAMPLE 2 

45 

[0129] An ink-receiving layer was formed on a support in the same manner as in Example 1 . Then a gloss-providing 
layer was formed on the surface of the ink-receiving layer. The coating composition for the gloss-providing layer was 
prepared by using 100 parts of a polystyrene-type organic pigment having an average particle size of 200 nm (L8999: 
manufactured by Asahi Chemical Industry Co., Ltd.) as colloidal particles and 5 parts of the same latex as in Example 
so 1 as a binder. After the solid content of the composition had been adjusted to 40%, the composition was coated by 
means of an air knife coater so that the dry coated amount would be 3 g/m 2 , dried and subjected to calender treatment 
under the same conditions as in Example 1 , to obtain an ink jet recording sheet, Example 2. 

EXAMPLE 3 

55 

[0130] An ink-receiving layer was formed on a support in the same manner as in Example 1. Then, a gloss-providing 
layer was formed on the surface of the ink-receiving layer. 

[01 31 ] The coating composition for the gloss-providing layer was prepared by using 1 00 parts of colloidal silica having 
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an average particle size of 65 nm (Snowtex YL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal 
particles and 5 parts of the same latex as in Example 1 as a binder. After the solid content of the composition had been 
adjusted to 25%. the composition was coated by means of an air knife coater so that the dry coated amount would be 
10 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Example 1. to obtain an ink 
5 jet recording sheet. Example 3. 

EXAMPLE 4 

[0132] An ink-receiving layer was formed on a support in the same manner as in Example 1 , and then a gloss-provid- 

10 ing layer was formed on the surface of the ink-receiving layer. 

[0133] The coating composition for the gloss-providing layer was prepared by using 100 parts of porous amorphous 
silica • alumina having an average particle size of 40 nm and a silica/alumina weight ratio of 75/25 (USB-1 : manufac- 
tured by CATALYST & CHEMICALS IND. CO., LTD.) as colloidal particles and 5 parts of the same latex as in Example 
1 as a binder. After the solid content of the composition had been adjusted to 20%, the composition was coated by 

is means of an air knife coater so that the dry coated amount would be 1 0 g/m 2 . dried and subjected to calender treatment 
under the same conditions as in Example 1 . to obtain an ink jet recording sheet, Example 4. 

EXAMPLES 

20 [0134] An ink-receiving layer was formed in the same manner as in Example 1 , and then a gloss-providing layer was 
formed on the surface of the ink-receiving layer. 

[0135] The coating composition for the gloss-providing layer was prepared by using 1 00 parts of cationic colloidal sil- 
ica having an average particle size of 80 nm (Snowtex AK-ZL:: manufactured by NISSAN CHEMICAL INDUSTRIES. 
LTD.) as colloidal particles and 5 parts of a commercially available cationic latex as a binder. After the solid content of 
25 the composition had been adjusted to 25%. the composition was coated by means of an air knife coater so that the dry 
coated amount would be 5 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Exam- 
ple 1. to obtain an ink jet recording sheet. Example 5. 

COMPARATIVE EXAMPLE 1 

30 

[0136] An ink-receiving layer was formed on a support in the same manner as in Example 1. Then, a gloss-providing 
layer was formed on the ink-receiving layer. 

[01 37] The coating composition for the gloss-providing layer was prepared by using 1 00 parts of silica (Nipsil E220A: 
manufactured by NIPPON SILICA INDUSTRIAL CO.. LTD.) which is a porous pigment having an average particle size 
35 of 1000 nm as a pigment and 5 parts of the same latex as in Example 1 as a binder. After the solid content of the com- 
position had been adjusted to 25%. the composition was coated by means of an air knife coater so that the dry coated 
amount would be 5 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Example 1, 
to obtain an ink jet recording sheet. Comparative Example 1 . 

40 

Table 1 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 1 


52 


B 


1.26 


Example 2 


68 


B 


1.29 


Example 3 


40 


B 


1.45 


Example 4 


47 


A 


1.65 


Example 5 


33 


A 


1.54 


Comparative Example 1 


7 


C 


1.22 



55 [0138] From Table 1 . it is clear that Examples 1 to 5. each having a gloss-providing layer mainly composed of colloidal 
particles having an average particle size of at most 300 nm on the surface of its ink-receiving layer, have gloss compa- 
rable to that of commercially available art coated paper, while having high printed image densities and excellent ink 
absorptivities. On the other hand, with respect to Comparative Example 1 in which silica which is a porous pigment hav- 
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ing an average particle size of 1000 nm, was used, high gloss was not obtained, and the printed image density was low. 

EXAMPLE 6 

5 Coating of an ink-receiving laver 

[0139] An ink-receiving layer was formed on the surface of a support. The coating composition for the ink-receiving 
layer was prepared by using 100 parts of alumina hydrate (Cataloid AS-3: manufactured by CATALYST & CHEMICALS 
IND. CO., LTD.; average particle size 10 nm) as cationic colloidal particles and 30 parts of polyvinyl alcohol (PVA1 17: 
w manufactured by Kuraray Co., Ltd.) as a binder. After the solid content of the composition had been adjusted to 10%, 
the composition was coated by means of an air knife coater so that the dry coated amount would be 5 g/m 2 and then 
dried. 

Coating of a gloss-providing layer 

75 

[0140] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 1 00 parts of a polystyrene-type organic pigment having an average particle 
size of 200 nm (L8999: manufactured by Asahi Chemical Industry Co., Ltd.) as colloidal particles and 5 parts of a com- 
mercially available carboxy-modif ied styrene • butadiene-type latex as a binder. After the solid content of the composi- 
te? tion had been adjusted to 45%, the composition was coated by means of an air knife coater so that the dry coated 
amount would be 3 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Example 1 , 
to obtain an ink jet recording sheet Example 6. 

EXAMPLE 7 

25 

Coating of an ink-receivino laver 

[0141] An ink-receiving layer was formed on the surface of a support. The coating composition for the ink-receiving 
layer was the same as in Example 6, and it was coated by means of a gate roll coater so that the dry coated amount 
30 would be 2 g/m 2 and then dried. 

Coating of a oloss-orovidinq layer 

[0142] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
35 gloss-providing layer was prepared by using 1 00 parts of colloidal silica having an average particle size of 65 nm (Snow- 
tex YL: manufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) as colloidal particles and 5 parts of the same latex 
as in Example 1 as a binder. After the solid content of the coating composition had been adjusted to 40%, the coating 
composition was coated by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , dried and 
then subjected to calender treatment under the same conditions as in Example 1 , to obtain an ink jet recording sheet 
40 Example 7. 

EXAMPLE 8 

Coating of an ink-receivino laver 

45 

[0143] An ink-receiving layer was formed on the surface of a support. The ooating composition for the ink-receiving 
layer was prepared by using 100 parts of needle-like cationic colloidal silica (Snowtex UP-AK(1): manufactured by NIS- 
SAN CHEMICAL INDUSTRIES, LTD.; average particle size agglomerates of 10 to 20 nm wide and 50 to 200 nm long) 
which is needle-like colloidal silica modified with aluminum oxide hydrate, as cationic colloidal particles, and 30 parts of 
so polyvinyl alcohol (PVA1 17: manufactured by Kuraray Co., Ltd.) as a binder. After the solid content of the composition 
had been adjusted to 10%, the composition was coated by means of a gate roll coater so that the dry coated amount 
would be 2 g/m 2 and then dried. 

Coating of a gloss-providing layer 

55 

[0144] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 100 parts of porous amorphous silica • alumina having an average particle 
size of 40 nm (USB-1 : manufactured by CATALYST & CHEMICALS IND. CO.. LTD.) as colloidal particles and 5 parts of 
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the same latex as in Example 1 as a binder. After the solid content of the composition had been adjusted to 20%, the 
composition was coated by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , dried and 
then subjected to calender treatment under the same conditions as in Example 1, to obtain an ink jet recording sheet 
Example 8. 

5 

EXAMPLE 9 

Coating of an ink-receiving laver 

10 [0145] An ink-receiving layer was formed on the surface of a support. The coating composition for the ink-receiving 
layer was the same as in Example 8, and it was coated by means of a gate roll coater so that the dry coated amount 
would be 1 g/m 2 and then dried. 

Coating of a gloss-providing layer 

is 

[0146] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by 100 parts of cationic colloidal silica having an average particle size of 80 nm 
(Snowtex AK-ZL: manufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) as colloidal particles and 5 parts of a com- 
mercially available nonionic acrylic emulsion as a binder. After the solid content of the composition had been adjusted 
20 to 30%, the composition was coated by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , 
dried and subjected to calender treatment under the same conditions as in Example 1, to obtain an ink jet recording 
sheet. Example 9. 

COMPARATIVE EXAMPLE 2 

25 

[0147] The coating composition for the gloss-providing layer in Example 7 was coated on the surface of a support 
without formation of an ink-receiving layer. Coating, drying and calender treatment were conducted under the same 
conditions as used in Example 7 at the time of formation of the gloss-providing layer, to obtain an ink jet recording sheet, 
Comparative Example 2. 

30 

COMPARATIVE EXAMPLE 3 

[0148] An ink-receiving layer was formed in the same manner as in Example 6. 

35 Coating of a gloss-providing layer 

[0149] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 100 parts of silica which is a porous pigment having an average particle 
size of 1000 nm (Nipsil E220A: manufactured by NIPPON SILICA INDUSTRIAL CO., LTD.) as a pigment and 5 parts of 
40 the same latex as in Example 1 as a binder. After the solid content of the composition had been adjusted to 20%, the 
composition was coated by means of an air knife coater so that the dry coated amount would be 1 0 g/m 2 , dried and the 
subjected to calender treatment under the same conditions as in Example 1, to obtain an ink jet recording sheet, Com- 
parative Example 3. 

45 

Table 2 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 6 


68 


A 


1.30 ; 


Example 7 


48 


A 


1.47 


Example 8 


50 


A 


1.61 


Example 9 


41 


A 


1.67 


Comparative Example 2 


38 


C 


1.12 


Comparative Example 3 


8 


B 


1.10 
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an average particle size of 65 nm (Snowtex YL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal 
particles and 5 parts of the same latex as in Example 1 as a binder. After the solid content of the composition had been 
adjusted to 25%, the composition was coated by means of an air knife coater so that the dry coated amount would be 
10 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Example 1 , to obtain an ink 
jet recording sheet, Example 3. 

EXAMPLE 4 

[01 32] An ink-receiving layer was formed on a support in the same manner as in Example 1 , and then a gloss-provid- 
ing layer was formed on the surface of the ink-receiving layer. 

[0133J The coating composition for the gloss-providing layer was prepared by using 100 parts of porous amorphous 
silica • alumina having an average particle size of 40 nm and a silica/alumina weight ratio of 75/25 (USB-1 : manufac- 
tured by CATALYST & CHEMICALS IND. CO., LTD.) as colloidal particles and 5 parts of the same latex as in Example 
1 as a binder. After the solid content of the composition had been adjusted to 20%, the composition was coated by 
means of an air knife coater so that the dry coated amount would be 1 0 g/m 2 , dried and subjected to calender treatment 
under the same conditions as in Example 1 , to obtain an ink jet recording sheet, Example 4. 

EXAMPLE 5 

[0134] An ink-receiving layer was formed in the same manner as in Example 1 , and then a gloss-providing layer was 
formed on the surface of the ink-receiving layer. 

[0135] The coating composition for the gloss-providing layer was prepared by using 100 parts of cationic colloidal sil- 
ica having an average particle size of 80 nm (Snowtex AK-ZL:: manufactured by NISSAN CHEMICAL INDUSTRIES. 
LTD.) as colloidal particles and 5 parts of a commercially available cationic latex as a binder. After the solid content of 
the composition had been adjusted to 25%, the composition was coated by means of an air knife coater so that the dry 
coated amount would be 5 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Exam- 
ple 1 , to obtain an ink jet recording sheet, Example 5. 

COMPARATIVE EXAMPLE 1 

[0136] An ink-receiving layer was formed on a support in the same manner as in Example 1 . Then, a gloss-providing 
layer was formed on the ink-receiving layer. 

[0137] The coating composition for the gloss-providing layer was prepared by using 100 parts of silica (Nipsil E220A: 
manufactured by NIPPON SILICA INDUSTRIAL CO., LTD.) which is a porous pigment having an average particle size 
of 1000 nm as a pigment and 5 parts of the same latex as in Example 1 as a binder. After the solid content of the com- 
position had been adjusted to 25%. the composition was coated by means of an air knife coater so that the dry coated 
amount would be 5 g/m 2 , dried and then subjected to calender treatment under the same conditions as in Example 1 , 
to obtain an ink jet recording sheet, Comparative Example 1 . 



Table 1 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 1 


52 


B 


1.26 


Example 2 


68 


B 


1.29 


Example 3 


40 


B 


1.45 


Example 4 


47 


A 


1.65 


Example 5 


33 


A 


1.54 


Comparative Example 1 


7 


C 


1.22 



[0138] From Table 1 , it is clear that Examples 1 to 5. each having a gloss-providing layer mainly composed of colloidal 
particles having an average particle size of at most 300 nm on the surface of its ink-receiving layer, have gloss compa- 
rable to that of commercially available art coated paper, while having high printed image densities and excellent ink 
absorptivrties. On the other hand, with respect to Comparative Example 1 in which silica which is a porous pigment hav- 
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the same latex as in Example 1 as a binder. After the solid content of the composition had been adjusted to 20%, the 
composition was coated by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , dried and 
then subjected to calender treatment under the same conditions as in Example 1, to obtain an ink jet recording sheet, 
Example 8. 

5 

EXAMPLE 9 

Coating of an ink-receiving, laver 

10 [0145] An ink-receiving layer was formed on the surface of a support The coating composition for the ink-receiving 
layer was the same as in Example 8. and it was coated by means of a gate roll coater so that the dry coated amount 
would be 1 g/m 2 and then dried. 

Coating of a gloss-providing layer 

15 

[0146] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by 100 parts of cationic colloidal silica having an average particle size of 80 nm 
(Snowtex AK-ZL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles and 5 parts of a com- 
mercially available nonionic acrylic emulsion as a binder. After the solid content of the composition had been adjusted 
20 to 30%, the composition was coated by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , 
dried and subjected to calender treatment under the same conditions as in Example 1 , to obtain an ink jet recording 
sheet Example 9. 

COMPARATIVE EXAMPLE 2 

25 

[0147] The coating composition for the gloss-providing layer in Example 7 was coated on the surface of a support 
without formation of an ink-receiving layer. Coating, drying and calender treatment were conducted under the same 
conditions as used in Example 7 at the time of formation of the gloss-providing layer, to obtain an ink jet recording sheet. 
Comparative Example 2. 

30 

COMPARATIVE EXAMPLE 3 

[0148] An ink-receiving layer was formed in the same manner as in Example 6. 
35 Coating of a gloss-providing layer 

[0149] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 100 parts of silica which is a porous pigment having an average particle 
size of 1000 nm (Nipsil E220A: manufactured by NIPPON SILICA INDUSTRIAL CO., LTD.) as a pigment and 5 parts of 
40 the same latex as in Example 1 as a binder. After the solid content of the composition had been adjusted to 20%, the 
composition was coated by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , dried and the 
subjected to calender treatment under the same conditions as in Example 1 , to obtain an ink jet recording sheet, Com- 
parative Example 3. 

45 

Table 2 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 6 


68 


A 


1.30 


Example 7 


48 


A 


1.47 


Example 8 


50 


A 


1.61 


Example 9 


41 


A 


1.67 


Comparative Example 2 


38 


C 


1.12 


Comparative Example 3 


8 


B 


1.10 
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[0150] As is evident from Table 2, Examples 6 to 9, each of which has an ink-receiving layer containing cationic col- 
loidal particles and a gloss-providing layer containing colloidal particles on the surface of a support, have gloss compa- 
rable to that of commercially available art coated paper, while presenting high printed image densities and being 
excellent in ink absorptivity. Particularly, Example 9, which contains cationic colloidal particles both in the ink-receiving 
5 layer and in the gloss-providing layer can present a high printed image density. 

[0151] However, with respect to Comparative Example 2, which has no ink-receiving layer on the support and pre- 
pared by using non-cationic colloidal particles, the printed image density was low, and the ink absorptivity was insuffi- 
cient 

[01 52] With respect to Comparative Example 3, in which an ink-receiving layer was formed on the support and a coat- 
10 ing composition composed mainly of a porous pigment was coated on the surface of the ink-receiving layer, it is shown 
that the gloss and the printed image density were low. The reasons for the low gloss and printed image density are pre- 
sumed as follows. The low gloss is attributable to the large particle size of the porous pigment, and the low printed 
image density is attributable to development of opaqueness. 

is EXAMPLE 10 

[0153] An ink-receiving layer was formed in the same manner as in Example 1 . 
Coating of a aloss-p roviding layer 

20 

[0154] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 20 parts of colloidal particles having an average particle size of 40 nm 
which comprises silica particles and alumina particles in a silica particle/alumina particle ratio of 75/25 (USB-1 : manu- 
factured by CATALYST & CHEMICALS IND. CO., LTD.) and 80 parts of colloidal particles having a particle size of 65 
25 nm (Snowtex YL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as a pigment and 5 parts of the same 
latex as in Example 1 as a binder, so that the solid content would be 35%. The coating composition was coated on the 
surface of the ink-receiving layer by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , and 
then dried. Then, the surface of the gloss-providing layer was subjected to supercalender treatment under the same 
conditions as in Example 1, to obtain an ink jet recording sheet, Example 10. 

30 

EXAMPLE 11 

[0155] An ink-receiving layer was formed in the same manner as in Example 1 . 

35 Coating of a gloss-providing layer 

[0156] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared in the same manner as in Example 4 except that the colloidal particles used in 
Example 4 were replaced with colloidal particles having an average particle size of 125 nm. By employing the same 
40 conditions for coating, drying and calender treatment as in Example 1, an Inkjet recording sheet. Example 11, was 
obtained. 

EXAMPLE 12 

45 [0157] An ink-receiving layer was formed in the same manner as in Example 1 . 
Coating of a oloss-providing layer 

[0158] A gloss-providing layer was formed on the surface of the ink-recaving layer. The coating composition for the 
so gloss-providing layer was prepared in the same manner as in Example 4 except that the colloidal particles used in 
Example 4 were replaced with colloidal particles having a particle size of 198 nm. The same conditions for coating, dry- 
ing and calender treatment as in Example 1 were employed to obtain an ink jet recording sheet, Example 12. 

EXAMPLE 13 

55 

[0159] An ink-receiving layer was formed in the same manner as in Example 1 . 
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Coating of a gloss-providing laver 

[0160] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared in the same manner as in Example 2 except that the colloidal particles used in 
5 Example 2 were replaced with colloidal particles having a particle size of 1 00 nm. The same conditions for coating, dry- 
ing and calender treatment as in Example 1 were employed to obtain an ink jet recording sheet. Example 13. 



Table 3 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 4 


47 


A 


1.65 


Example 10 


51 


A 


1.61 


Example 1 1 


55 


A 


1.59 


Example 12 


60 


A 


1.52 


Example 3 


40 


B 


1.45 


Example 13 


57 


B 


1.30 



[0161 J From Table 3, it is clear that by using amorphous silica • alumina having a porous structure as colloidal particles 
in the gloss-providing layer in the present invention, it is possible to obtain an ink jet recording sheet which has a high 
25 gloss and is capable of presenting an image with a high printed image density even rf the particle size of the colloidal 
particles is increased. 

EXAMPLE 14 

30 Coating of an ink-receiving laver 

[0162] An ink-receiving layer was formed on the surface of a support. The coating composition for the ink-receiving 
layer was prepared by adding 7 parts of a commercially available styrene • butadiene-type latex to a pigment slurry with 
a solid content of 70% comprising 100 parts of kaolin having 30.2 vol% of particles having a particle size of at most 1 .0 
35 nm (Ultrawhite 90: manufactured by ENGELHARD CORPORATION) and 0.1 part of a commercially available pory- 
acrylic acid-type dispersant and then adjusting the pH to 9.5 and the solid content to 60%. The coating composition was 
coated by means of a blade coater so that the dry coated amount would be 1 5 g/m 2 and then dried. 

Coating of a gloss-providing layer 

40 

[0163] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 100 parts of an alumina sol (Cataloid AS3: manufactured by CATALYST & 
CHEMICALS IND. CO., LTD.) as cationic colloidal particles and 10 parts of the same latex as in Example 4 as a binder. 
After the solid content of the coating composition had been adjusted to 10%. the coating composition was coated by 
45 means of an air knife coater so that the dry coated amount would be 3 g/m 2 , dried and then subjected to calender treat- 
ment under the same conditions as in Example 1 . to obtain an ink jet recording sheet, Example 14. 

EXAMPLE 15 

so [0164] An ink-receiving layer was formed in the same manner as in Example 14. 
Coating of a gloss-providing layer 

[0165] A gloss-providing layer was formed on the surface of the ink-receiving layer. Trie coating composition for the 
55 gloss-providing layer was prepared by using 100 parts of colloidal particles which are particles of colloidal silica having 
surfaces coated with alumina (ST-AK: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as cationic colloidal 
particles and 10 parts of the binder used in Example 4. After the solid content of the coating composition had been 
adjusted to 10%, the coating composition was coated so that the dry coated amount would be 3 g/m 2 under the same 
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EXAMPLE 19 

[0173] An ink-receiving layer was formed in the same manner as in Example 14. 

5 Coating of a gloss- providing laver 

[0174] The same coating composition for the gloss-providing layer as in Example 1 4 except that 20 parts of a cationic 
dye-fixing agent (Sumirez resin 1001: manufactured by SUMITOMO CHEMICAL CO., LTD.) was further added, was 
coated on the ink-receiving layer in the same manner as in Example 1 4, and then it was dried and subjected to calender 
w treatment under the same conditions for drying and calender treatment, to obtain an ink jet recording sheet, Example 
19. 

EXAMPLE 20 

15 [0175] An ink-receiving layer was formed in the same manner as in Example 14. 
Coating of a gloss-providing layer 

[01 76] The coating composition for the gloss-providing layer was prepared by using 1 00 parts of colloidal silica (Snow- 
20 tax 40: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as anionic colloidal particles and 5 parts of the same 
latex as in Example 1 as a binder. After the solid content of the coating composition had been adjusted to 40%. the coat- 
ing composition was coated so that the dry coated amount would be 5 g/m 2 in the same manner as in Example 17. 
Then it was dried and subjected to calender treatment under the same conditions for drying and calender treatment as 
in Example 17, to obtain an ink jet recording sheet. Example 20. 

25 

EXAMPLE 21 

Coating of an ink-receiving layer 

30 [0177] An ink-receiving layer was formed on the surface of a support The coating composition for the ink-receiving 
layer was prepared by adding 7 parts of a commercially available styrene - butadiene-type latex to a pigment slurry with 
a solid content of 70% comprising 1 00 parts of kaolin having 1 2.3 vol% of particles having a particle size of at most 1 .0 
^m (Hydrasperse: manufactured by J.M. HUBER CORPORATION) and 0.1 part of a commercially available pdyacrylic 
acid-type dispersant and then adjusting the pH to 9.5 and the solid content to 60%. The coating composition was coated 

35 by means of a blade coater so that the dry coated amount would be 20 g/m 2 and then dried. 

Coating of a aloss- oroviding layer 

[0178] A gloss-providing layer was formed on the surface of the ink-receiving layer. The same coating composition for 
40 the gloss-providing layer as in Example 1 4 was coated on the ink-receiving layer under the same conditions as in Exam- 
ple 14, to obtain an ink jet recording sheet/Example 21. 



TaWe4 



45 


Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 




Example 14 


53 


B 


1.52 


50 


Example 15 


49 


B 


1.49 


Example 16 


62 


A 


1.55 




Example 17 


68 


A 


1.56 




Example 18 


56 


A 


1.53 


55 


Example 19 


55 


B 


1.61 




Example 20 


30 


B 


1.30 




Example 21 


36 


B 


1.45 
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[01 79] From Table 4, It is dear that in Examples 1 4 to 1 9, wherein the gloss-providing layer contains cationic colloidal 
particjes and the ink-receiving layers contain pigments having at least 30 vol% of particles having a particle size of at 
most 1 .0 jim, a high printed image density and a high gloss were attained. Particularly, Examples 1 6 to 1 8 are excellent 
in ink absorptivity. With respect to Example 20 in which anionic colloidal particles were used for the gloss-providing 
5 layer, and with respect to Example 21 wherein a pigment having 12.3 vol% of particles having a particle size of at most 
1 .0 \in\ for the ink-receiving layer, the gloss was slightly poor. 

EXAMPLE 22 

10 [0180] An ink-receiving layer was formed in the same manner as in Example 21 . 
Cfratinq of a gloss-providing layer 

[0181] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
15 gloss-providing layer was prepared by using 90 parts of colloidal silica having a particle size of 100 nm (PST-1 : manu- 
factured by NISSAN CHEMICAL INDUSTRIES, LTD.) and 10 parts of colloidal silica having a particle size of 15 nm 
(Snowtex 40: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as a pigment, 5 parts of the same latex as in 
Example 1 as a binder and 0.2 part of a thickener of polyacrylic acid-type (Modicol VD: manufactured SAN NOPCO 
LIMITED) so that the solid content would be 20%. The coating composition was coated on the surface of the ink-receiv- 
20 ing layer by means of an air knife coater so that the dry coated amount would be 10 g/m 2 , dried and then subjected to 
supercalender treatment under the same conditions as in Example 1 , to obtain an ink jet recording sheet, Example 22. 

EXAMPLE 23 

25 [0182] An ink-receiving layer was formed in the same manner as in Example 1 . 
Coating of a gloss-providing layer 

[0183] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
30 gloss-providing layer was prepared by using 100 parts of colloidal silica having a particle size of 40 nm (Snowtex XL: 
manufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) as a pigment and 5 parts of the same synthetic polymer 
latex as in Example 1 so that the solid content would be 40%. The coating composition was coated on the surface of 
the ink-receiving layer so that the dry coated amount would be 10 g/m 2 , dried and then subjected to supercalender 
treatment under the same conditions as in Example 1 , to obtain an ink jet recording sheet, Example 23. 

35 

COMPARATIVE EXAMPLE 4 

[0184] An ink-receiving layer was formed in the same manner as in Example 1 . 

40 Coating of a gloss-providing layer 

[0185] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared by using 100 parts of colloidal silica having a particle size of 60 nm ((Snowtex YL: 
manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as a pigment. The coating composition was coated on the 
45 ink-receiving layer by means of an air knife coater so that the dry coated amount would be 1 0 g/m 2 , dried and then sub- 
jected to supercalender treatment under the same conditions as in Example 1, to obtain an ink jet recording sheet, 
Comparative Example 4. 

COMPARATIVE EXAMPLE 5 

50 

[0186] An ink-receiving layer was formed in the same manner as in Example 1 . 

Coating of a oloss-providino laver 

55 [0187] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer which comprises 100 parts of colloidal silica having a particle size of 65 nm (Snowtex YL: manu- 
factured by NISSAN CHEMICAL INDUSTRIES, LTD.) as a pigment and 3 parts of polyvinyl alcohol (PVA1 1 7: manufac- 
tured by Kuraray Co., Ltd.) as a binder was coated on the surface of the ink-receiving layer by means of an air knife 
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coater so that the dry coated amount would be 10 g/m 2 and then dried. Then it was subjected to supercalender treat- 
ment under the same conditions as in Example 1 , to obtain an ink jet recording sheet, Comparative Example 5. 

COMPARATIVE EXAMPLE 6 

[0188] An ink-receiving layer and a gloss-providing layer were formed in the same manner as in Comparative Example 
5, except that the linear pressure at the time of the supercalender treatment was changed to 250 kg/cm, to obtain an 
ink jet recoding sheet, Comparative Example 6. 



w 

Table 5 



15 


Example or 
Comparative 
Example 


75° Specular gloss 


Ink absorptivity 


Printed image 
density 


Folding strength 




Not calender- 
treated 


Calender-treated 










Example 3 


30 


49 


A 


1.45 


A 


20 


Example 2 


45 


68 


A 


1.29 


B 




Example 22 


39 


59 


A 


1.29 


B 




Example 23 


26 


45 


A 


1.55 


A 


25 


Comparative 
Example 4 


31 


57 


A 


1.49 


C 




Comparative 
Example 5 


9 


15 


A 


1.46 


A 


30 


Comparative 
Example 6 


9 


26 


C 


1.47 


A 



[0189] From Table 5, it is clear that in Examples 2. 3, 22 and 23, an ink jet recording sheets having gloss comparable 
to that of commercially available art coated paper can be obtained by using colloidal particles having a specific particle 
35 size and a synthetic polymer latex in the coating composition for the gloss-providing layer, and that Comparative Exam- 
ples 4 in which no synthetic polymer latex was used, is problematic in respect of folding strength. However, in Compar- 
ative Examples 5 and 6 wherein an emulsified water-soluble polymer binder such as polyvinyl alcohol was used, the 
gloss was low, and even if severer conditions for calender treatment were employed in order to improve the gloss, the 
gloss was not so improved and the ink absorptivity was lowered. 

40 

EXAMPLES 24 to 30 
Coatino of i nk-receiving layers 

45 [01 90] Ink-receiving layers were formed on the surfaces of supports. The coating composition for ink-receiving layers 
was prepared by using 100 parts of synthetic amorphous silica (Finesil X37B: manufactured by Tokuyama Soda Co., 
Ltd.), 30 parts of polyvinyl alcohol (PVA1 17: manufactured by Kuraray Co., Ltd.), 30 parts of colloidal silica (Snowtex- 
O: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) and 20 parts of a cationic dye-fixing agent (Sumirez 
resin 1001 : manufactured by SUMITOMO CHEMICAL CO., LTD.) so that the solid content would be 15%. The coating 

so composition was coated on supports by means of an air knife coater so that the dry coated amount will be 8 g/m 2 and 
then dried. 

Coating of oloss-Drovidino layers 

55 [01 91 ] Gloss-providing layers were formed on the surfaces of the ink-receiving layers. The coating composition for the 
gloss-providing layers were prepared by using 100 parts of colloidal silica having a particle size of 65 nm (Snowtex YL: 
manufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) as a pigment and 5 parts of acrylic emulsions or styrene • 
butadien -type latexes having particle sizes and glass transition temperatures shown in Table 6 as a synthetic polymer 
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latex so that the solid contents would be 35%. The coating compositions were coated on the surfaces of the ink-receiv- 
ing layers by means of an air knife coater so that the dry coated amounts would be 10 g/m 2 and the dried. Then, super- 
calender treatment was conducted under the conditions where the surface temperature of the chilled roll was 50° C and 
the linear pressure was 100 kg/cm, so that the surfaces of the gloss-providing layers were brought to contact with the 
5 surface of the chilled roll. 



Table 6 



10 


Example or Comparative 
Example 


Synthetic polymer latex 






Composition 


Particle size (nm) 


Tg(*C) 




Example 24 


Acrylic emulsion 


30 


-23 


15 


Example 25 


Acrylic emulsion 


50 


-15 


Example 26 


Acrylic emulsion 


100 


-15 




Example 27 


Styrene • butadiene-type emulsion 


85 


+4 




Example 28 


Styrene • butadiene-type emulsion 


95 


+36 


20 


Example 29 


Styrene • butadiene-type emulsion 


230 


+15 




Example 30 


Acrylic emulsion 


145 


+20 



EXAMPLE 31 

25 

[0192] An ink-receiving layer was formed in the same manner as in Example 24. 



Coating of a gloss-providing layer 

30 [0193] A gloss-providing layer was formed on the surface of the ink-receiving layer. The coating composition for the 
gloss-providing layer was prepared in the same manner as in Example 24 except that an acrylic colloidal silica compos- 
ite emulsion (Movinyl 8020: manufactured by HOECHST GOSEI K.K.: particle size 40 nm, glass transition temperature 
-17°C) was used as a synthetic polymer latex. The coating composition was coated, dried and subjected to calender 
treatment under the same conditions for coating, drying and calender treatment as in Example 24, to obtain an Inkjet 

35 recording sheet, Example 31. 

EXAMPLE 32 

[0194] An ink-receiving layer was formed in the same manner as in Example 24. 

40 

Coating of a aloss-orovidino laver 

[0195] A gloss-providing layer was formed on the surface of the ink-receiving layer. The synthetic polymer latex used 
in Example 30 and colloidal silica (Snowtex S: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.: particle size 
45 8 nm) were mixed at a latex/colloidal silica weight ratio of 70/30. The coating composition for the gloss-providing layer 
was prepared by using 5 parts of this mixture and 100 parts of the colloidal particles used in Example 24 so that the 
solid content would be 35%. The coating composition was coated, dried and subjected to calender treatment under the 
same conditions as in Example 24, to obtain an ink jet recording sheet, Example 32. 

so COMPARATIVE EXAMPLE 7 

[0196] An ink-receiving layer was formed in the same manner as in Example 24. A gloss-providing layer was formed 
on the surface of the ink-receiving layer. The coating composition for the gloss-providing layer was the same as in 
Example 24 except that no synthetic polymer latex was incorporated. The coating composition was coated, dried and 
55 subjected to calender treatment under the same conditions as in Example 24, to obtain an ink jet recording sheet, Com- 
parative Example 7. 
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Table 7 



5 


Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Folding strength 




Example 24 


48 


A 


1.55 


A 




Example 25 


49 


A 


1.54 


A 


10 


Example 26 


50 


A 


1.50 


A 


Example 27 


48 


A 


1.52 


A 




Example 28 


52 


A 


1.51 


B 




Example 29 


49 


A 


1.31 


B 


15 


Example 30 


50 


A 


1.39 


B 




Example 31 


49 


A 


1.59 


A 




Example 32 


50 


A 


1.49 


B 


20 


Comparative Example 7 


57 


A 


1.49 


C 



[01 97] From Examples 23 to 32 shown in Table 7, it is evident that by using a synthetic polymer latex having a specific 
particle size, it is possible not only to provide a high gloss but also to attain a high ink absorptivity and a high printed 
image density. Further, from Examples 24. 31 and 32. it is clear that by the use of a colloidal silica composite emulsion. 
25 the printed image density is improved, that the separate use of colloidal silica having a particle size of less than 40 nm 
improves the gloss but results in a low printed image density, and that substantial decrease in the binder component 
lowers the folding strength. Further, from Example 28, it is clear that use of a synthetic polymer latex having a glass 
transition temperature higher than +30°C tends to decrease the folding strength. 

[0198] On the other hand, with respect to Comparative Example 7, which contains no synthetic polymer latex, the fold- 
30 ing strength decrease to an unacceptable level, and with respect to Comparative Example 5. in which a non-emulsified 
polyvinyl alcohol was used as a binder, a high gloss was not obtained. 

EXAMPLE 33 

35 Coating of an ink-receiving layer 

[0199] An ink-receiving layer was formed on the surface of a support The coating composition for the ink-receiving 
layer was prepared by using 100 parts of synthetic amorphous silica (Finesil X37B: manufactured by Tokuyama Soda 
Co., Ltd.). 30 parts of polyvinyl alcohol (PVA1 1 7: manufactured by Kuraray Co.. Ltd.). 30 parts of colloidal silica (Snow- 
40 tex-O: manufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) and 20 parts of a cationic dye-fixing agent (Sumirez 
resin 1001 : manufactured by SUMITOMO CHEMICAL CO., LTD.) so that the solid content would be 15%. The coating 
composition was coated on the support by means of an air knife coater so that the dry coated amount would be 8 g/m 2 
and then dried. 

45 Coating of a oloss-orovidino laver 

[0200] A gloss-providing layer was formed by coating a composition for the gloss-providing layer on the surface of the 
ink-receiving layer followed by cast treatment. 

[0201] The cast treatment was conducted by the direct method, and the coating composition for the gloss-providing 
so layer was coated on the surface of the ink-receiving layer, and after 2 seconds, it was press-contacted a heated spec- 
ular roll having a surface temperature of 90°C and dried. The coating composition for the gloss-providing layer was pre- 
pared by using 100 parts of polystyrene-type organic particles (L8999: manufactured by Asahi Chemical Industry Co., 
Ltd.) having an average particle size of 200 nm as colloidal particles, 30 parts of a styrene • butadiene-type latex (0693: 
an average particle size 135 nm: manufactured by Japan Synthetic Rubber Co., Ltd.) as a binder and 2 parts of com- 
55 mercially available potassium oleate as a release agent so that the solid content would be 25%. The coating composi- 
tion was coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated amount would 
be 3 g/m 2 and cast-treated as described above to obtain an ink j t recording sheet, Example 33. 
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~ EXAMPLE 34 

[0202] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 1 00 parts of colloidal silica having an average particle size of 
5 65 nm (Snowtex YL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles and 20 parts of 
the same latex as in Example 33 as a binder so that the solid content would be 25%. The coating composition was 
coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated amount would be 5 g/m 2 , 
and then it was subjected to cast treatment under the same conditions as in Example 33, to obtain an ink jet recording 
sheet, Example 34. 

w 

EXAMPLE 35 

[0203] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 1 00 parts of colloidal silica having an average particle size of 
is 40 nm (Snowtex YL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles and 20 parts of 
the same latex as in Example 33 as a binder so that the solid content would be 20%. The coating composition was 
coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated amount would be 5 g/m 2 . 
and then it was subjected to cast treatment under the same conditions as in Example 33. to obtain an ink jet recording 
sheet Example 35. 

20 

EXAMPLE 36 

[0204] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 1 00 parts of colloidal silica having an average particle size of 
25 300 nm (PST-3: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles, 20 parts of the same 
latex as in Example 33 as a binder and 3 parts of a cationic dye-fixing agent (Polyfix 601 : manufactured by SHOWA 
HIGHPOLYMER CO., LTD.) so that the solid content would be 20%. The coating composition was coated on the surface 
of the ink-receiving layer so that the dry coated amount would be 3 g/m 2 , and then it was subjected to cast treatment 
under the same conditions as in Example 33. to obtain an ink jet recording sheet, Example 36. 

30 

EXAMPLE 37 

[0205] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of amorphous silica • alumina having a porous 
35 structure and an average particle size of 40 nm (USB-1 : manufactured by CATALYST & CHEMICALS IND. CO.. LTD.) 
as colloidal particles and 20 parts of the same latex as in Example 33 as a binder so that the solid content would be 
20%. The coating composition was coated on the surface of the ink-receiving layer by means of a roll coater so that the 
dry coated amount would be 5 g/m 2 , and then it was subjected to cast treatment under the same conditions as in Exam- 
ple 33, to obtain an ink jet recording sheet Example 37. 

40 

EXAMPLE 38 

[0206] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of cationic colloidal silica having an average parti- 
45 cle size of 80 nm (Snowtex AK-ZL: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles, 20 
parts of commercially available nonionic acrylic emulsion as a binder and 5 parts of the same cationic dye-fixing agent 
as used in Example 36 so that the solid content would be 30%. The coating composition was coated on the surface of 
the ink-receiving layer by means of a roll coater so that the dry coated amount would be 8 g/m 2 , and then it was sub- 
jected to cast treatment under the same conditions as in Example 33, to obtain an ink jet recording sheet, Example 38. 

50 

COMPARATIVE EXAMPLE 8 

[0207] A support was prepared in the same manner as in Example 33. On the surface of the support, the same coat- 
ing composition for the gloss-providing layer as in Example 34 was coated by means of an air knife coater, without for- 
55 mation of an ink-receiving layer, so that the dry coated amount would be 10 g/m 2 . and then it was subjected to cast 
treatment under the same conditions as in Example 33, to obtain an ink jet recording sheet, Comparative Example 8. 
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COMPARATIVE EXAMPLE 9 

[0208] A support was prepared in the same manner as in Example 33. On the surface of the support, the coating com- 
position for an ink-receiving layer which had been prepared by adding 2 parts of commercially available potassium 
5 oleate to the same coating composition for the ink-receiving layer as in Exampl e 33, was coated by means of an air knife 
coater so that the dry coated amount would be 15 g/m 2 . Then, the resulting ink-receiving layer was subjected to cast 
treatment under the same conditions as in Example 33, to obtain an ink jet recording sheet, Comparative Example 9. 

COMPARATIVE EXAMPLE 1 0 

10 

[0209] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of colloidal silica having an average particle size of 
500 nm (PST-5: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles, 20 parts of the same 
latex as in Example 33 as a binder and 3 parts of a cationic dye-fixing agent (Polyf ix 601 : manufactured by SHOWA 
is HIGHPOLYMER CO., LTD.) so that the solid content would be 20%. The coating composition was coated on the surface 
of the ink-receiving layer by means of a roll coater so that the dry coated amount would be 3 g/m 2 , and then it was sub- 
jected to cast treatment under the same conditions as in Example 33, to obtain an ink jet recording sheet Comparative 
Example 10. 



20 

Table 8 





Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


25 


Example 33 


76 


A 


1.26 




Example 34 


74 


A 


1.47 




Example 35 


71 


A 


1.57 




Example 36 


72 


A 


1.30 


30 


Example 37 


75 


A 


1.72 




Example 38 


79 


A 


1.78 




Comparative Example 8 


42 


C 


1.13 


35 


Comparative Example 9 


12 


A 


1.60 




Comparative Example 10 


70 


A 


1.10 



[021 0] As is clear from Table 8, in Example 33 to 38. in which an ink-receiving layer and a gloss-providing layer formed 
40 from a coating composition composed mainly of colloidal particles having an average particle size of at most 300 nm 
were successively laminated on a support and the gloss-providing layer was subjected to cast treatment, ink jet record- 
ing sheets which had a gloss comparable to that of commercially available cast coated paper and were excellent in ink 
absorptivity and printed image density, were obtained. On the other hand, in Comparative Example 8, wherein no ink- 
receiving layer was formed, in Comparative Example 9 wherein no gloss-providing layer was formed, and in Compara- 
45 tive Example 1 0 wherein particles having an average particle size larger than 300 nm were used, the problems that the 
present invention is to solve were not solved. 

EXAMPLE 39 

so [021 1 ] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of acrylic organic particles having an average par- 
ticle size of 60 nm (Movinyl 790: manufactured by HOECHST GOSEI K.K.) as colloidal particles, 20 parts of the same 
latex as used in Example 33 as a binder and 1 part of the same potassium oleate as used in Example 33 so that the 
solid content would be 40%. The coating composition was coated on the surface of the ink-receiving layer by means of 

55 an air knife coater so that the dry coated amount would be 10 g/m 2 and dried. Then, it was subjected to cast treatment 
by the re-wetting method at a specular roll temperature of 120°C, to obtain an ink jet recording sheet Example 39. 
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- EXAMPLE 40 

[0212] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 90 parts of the organic particles used in Example 39 and 10 
5 parts of colloidal silica having an average particle size of 40 nm (manufactured by NISSAN CHEMICAL INDUSTRIES, 
LTD.) as colloidal particles and 20 parts of the latex used in Example 33 as a binder so that the solid content would be 
40%. The coating composition was coated on the surface of the ink-receiving layer by means of an air knife coater so 
that the dry coated amount would be 10 g/m 2 and dried. Then, it was subjected to cast treatment under the same con- 
ditions as in Example 39, to obtain an ink jet recording sheet, Example 40. 

io 

EXAMPLE 41 

[021 3] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 60 parts of the organic particles used in Example 39 and 40 
15 parts of colloidal silica used in Example 40 as colloidal particles and 20 parts of the latex used in Example 33 as a 
binder so that the solid content would be 40%. The coating composition was coated on the surface of the ink-receiving 
layer by means of an air knife coater so that the dry coated amount would be 10 g/m 2 and dried. Then, it was subjected 
to cast treatment under the same conditions as in Example 39, to obtain an Inkjet recording sheet, Example 41. 

20 EXAMPLE 42 

[0214] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 20 parts of the organic particles used in Example 39 and 80 
parts of colloidal silica used in Example 40 as colloidal particles and 20 parts of the latex used in Example 33 as a 
25 binder so that the solid content would be 40%. The coating composition was coated on the surface of the ink-receiving 
layer by means of an air knife coater so that the dry coated amount would be 10 g/m 2 and dried. Tnen, cast treatment 
was conducted under the same conditions as in Example 39, to obtain an ink jet recording sheet, Example 42. 

EXAMPLE 43 

30 

[0215] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of the colloidal silica used in Example 40 as colloi- 
dal particles and 20 parts of the latex used in Example 33 as a binder so that the solid content would be 40%. The 
coating composition was coated on the surface of the ink-receiving layer by means of an air knife coater so that the dry 
35 coated amount would be 10 g/m 2 and dried. Then, cast treatment was conducted under the same conditions as in 
Example 39. to obtain an ink jet recording sheet. Example 43. 



Table 9 



Example or Comparative 
Example 


75* Specular gloss (%) 


Ink absorptivity 


Printed image density . 


Example 39 


86 


B 


1.52 


Example 40 


85 


A 


1.53 


Example 41 


83 


A 


1.55 


Example 42 


76 


A 


1.56 


Example 43 


73 


A 


1.58 



50 

[0216] From Table 9. it is clear that Examples 39 to 42. which were prepared by cast-treating gloss-providing layers 
comprising organic particles and colloidal silica, have high gloss. It is also clear that especially, when the organic parti- 
cle/colloidal silica weight ratio is from 40/60 to 90/10, the ink-absorptivity is excellent while the gloss is higher than 80%. 

55 EXAMPLE 44 

[0217] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of the organic particles used in Example 33 as col- 
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loidaJ particles, 30 parts of an acrylic synthetic polymer latex having an average particle size of 50 nm (SX984A1 1 : 
manufactured by Japan Synthetic Rubber Co., Ltd.) and 1 part commercially available potassium oleate as a release 
agent so that the solid content would be 30%. The coating composition was coated on the surface of the ink-receiving 
layer by means of a roll coater so that the dry coated amount would be 3 g/m 2 and cast-treated under the same condi- 
tions as in Example 33, to obtain an ink jet recording sheet, Example 44. 

EXAMPLE 45 

[0218] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of the organic particles used in Example 39 as col- 
loidal particles, 20 parts of an acrylic synthetic polymer latex having the same composition as the latex used in Example 
33 and having an average particle size of 100 nm as a binder and 1 part of the same release agent as in Example 33 
so that the solid content would be 30%. The coating composition was coated on the surface of the ink-receiving layer 
by means of a roll coater so that the dry coated amount would be 5 g/m 2 and then cast-treated under the same condi- 
tions as in Example 33, to obtain an ink jet recording sheet. Example 45. 

EXAMPLE 46 

[0219] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of colloidal silica having an average particle size of 
80 nm (Snowtex ZL: manufactured by NISSAN CHEMICAL INDUSTRIES. LTD.) as colloidal particles, 20 parts of a sty- 
rene • butadiene-type synthetic polymer latex having an average particle size of 80 nm as a binder and 2 parts of the 
same release agent as in Example 33 so that the solid content would be 30%. The coating composition was coated on 
the surface of the ink-receiving layer so that the dry coated amount would be 5 g/m 2 and then cast-treated under the 
same conditions as in Example 33, to obtain an ink jet recording sheet. Example 46. 

EXAMPLE 47 

[0220] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of the colloidal silica having an average particle 
size of 100 nm (PST-1: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) as colloidal particles and 25 parts 
of the same latex as in Example 44 as a binder so that the solid content would be 20%. The coating composition was 
coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated amount would be 2 g/m 2 
and then cast-treated under the same conditions as in Example 33, to obtain an ink jet recording sheet. Example 47. 

EXAMPLE 48 

[0221] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared in accordance with the same formulation as in Example 46 except that 
the synthetic polymer latex used in Example 46 was replaced with a colloidal silica composite emulsion having an aver- 
age particle size of 60 nm (Movinyl 8030: manufactured by HOECHST GOSEI K.K.) so that the solid content would be 
30%. The coating composition was coated on the surface of the ink-receiving layer by a roll coater so that the dry coated 
amount would be 5 g/m 2 and then cast-treated under the same conditions as in Example 33, to obtain an ink jet record- 
ing sheet, Example 48. 



Table 10 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 44 


80 


A 


1.42 


Example 45 


73 


A 


1.62 


Example 46 


76 


A 


1.51 


Example 47 


78 


A 


1.49 


Example 48 


76 


A 


1.60 


Example 33 


76 


A 


1.26 
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Table 10 (continued) 





Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


5 


Example 36 


72 


A 


1.30 




Comparative Example 10 


70 


A 


1.10 



[0222] As is clear from Table 10, by using colloidal particles having an average particle size of at most 300 nm and a 
10 synthetic polymer latex in the coating composition for the gloss-providing layer, the objects of the present invention can 
be attained. Particularly, with respect to Examples 44 to 48 wherein the average particle sizes of the latexes are at most 
100 nm, decrease in ink absorptivity is small, and with respect to Example 48, wherein the latex is a colloidal silica com- 
posite emulsion, decrease in ink absorptivity is still smaller. 

15 EXAMPLE 49 

[0223] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared by using 100 parts of the colloidal silica used in Example 36 as colloi- 
dal particles, 20 parts of the latex used in Example 33 as a binder and 3 parts of casein (made in New Zealand) as an 
20 ampholyte so that the solid content would be 20%. The coating composition was coated on the surface of the ink-receiv- 
ing layer by means of a roll coater so that the dry coated amount would be 3 g/m 2 and then cast-treated under the same 
conditions as in Example 33, to obtain an ink jet recording sheet, Example 49. 

EXAMPLE 50 

25 

[0224] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared in accordance with the same formulation as in Example 41 except for 
addition of 0.5 part of the same ampholite as in Example 49, so that the solid content would be 40%. The coating com- 
position was coated on the surface of the ink-receiving layer by means of an air knife coater so that the dry coated 
30 amount would be 10 g/m 2 and then cast-treated under the same conditions as in Example 41, to obtain an ink jet 
recording sheet, Example 50. 

EXAMPLE 51 

35 [0225] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared in accordance with the the same formulation as in Example 35 except 
for addition of 3 parts of the same ampholrte as in Example 49. so that the solid content would be 40%. The coating 
composition was coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated amount 
would be 5 g/m 2 and then cast-treated under the same conditions as in Example 35, to obtain an ink jet recording sheet, 

40 Example 51 . 

EXAMPLE 52 

[0226] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
45 position for a gloss-providing layer was prepared in accordance with the same formulation as in Example 35 except for 
addition of 2 parts of commercially available aluminum hydroxide as an ampholite, so that the solid content would be 
35%. The coating composition was coated on the surface of the ink-receiving layer by means of a roil coater so that the 
dry coated amount would be 5 g/m 2 and then cast-treated under the same conditions as in Example 35, to obtain an 
ink jet recording sheet, Example 52. 

50 

COMPARATIVE EXAMPLE 11 

[0227] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared in accordance with the same formulation as in Comparative Example 
55 1 0 except for addition of 3 parts of the same ampholite as in Example 49, so that the solid content would be 20%. The 
coating composition was coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated 
amount would be 5 g/m 2 and then cast-tr ated under the same conditions as in Comparative Example 10, to obtain an 
ink jet recording sheet Comparative Example 11. 
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Table 1 1 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 49 


78 


A 


1.38 


Example 36 


TO 

72 


A 


1.30 


Example 50 


85 


A 


1.60 


Example 41 


83 


A 


1.55 


Example 51 


79 


A 


1.68 


Example 52 


76 


A 


1.61 


Example 35 


71 


A 


1.57 


Comparative Example 1 1 


72 


A 


1.12 


Comparative Example 10 


70 


A 


1.10 



[0228] It is clear from Table 1 1 that in Examples 49 to 52 wherein ampholites were added, the gloss and the printed 
image density were improved. However, with respect to Comparative Example 1 1 wherein colloidal particles having an 
average particle size larger than 300 nm were used, although slight improvement in gloss and printed image density 
can be recognized, the effect of the amphoJite on printed image density is small due to high opaqueness of the gloss- 
25 providing layer. 

EXAMPLE 53 

[0229] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
30 position for a gloss-providing layer was prepared in accordance with the same formulation as in Example 36 except for 
addition of 2 parts of smectite (SWN: manufactured by CO-OP CHEMICAL CO., LTD.), so that the solid content would 
be 1 8%. The coating composition was coated on the surface of the ink-receiving layer by means of a roll coater so that 
the dry coated amount would be 3 g/m 2 and then cast-treated under the same conditions as in Example 33. to obtain 
an ink jet recording sheet, Example 53. 

35 

EXAMPLE 54 

[0230] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared in accordance with the same formulation as in Example 41 except for 
40 addition of 2 parts of the same smectite as in Example 53, so that the solid content would be 35%. The coating compo- 
sition was coated on the surface of the ink-receiving layer by means of an air knife coater so that the dry coated amount 
would be 10 g/m 2 and then cast-treated under the same conditions as in Example 41, to obtain an ink jet recording 
sheet, Example 54. 

45 EXAMPLE 55 

[0231] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position for a gloss-providing layer was prepared in accordance with the same formulation as in Example 34 except for 
addition of 2 parts of the same smectite as in Example 53, so that the solid content would be 25%. The coating compo- 
so sition was coated on the surface of the ink-receiving layer by means of a roll coater so that the dry coated amount would 
be 5 g/m 2 and then cast-treated in the same manner as in Example 34, to obtain an ink jet recording sheet, Example 55. 

EXAMPLE 56 

55 [0232] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The coating com- 
position tor a gloss-providing layer was prepared in accordance with the same formulation as in Example 34 except for 
addition of 2 parts of a polycarboxylic acid-type humectant (Modicol VD: manufactured SAN NOPCO LIMITED), so that 
the solid content would be 25%. The coating composition was coated on the surface of the ink-receiving layer by means 
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Coating Qf a floss-provi ding layer 

[0237] A gloss-providing layer was formed on the surface of the ink-receiving layer and cast-treated. The same coat- 
ing composition for the gloss-providing layer as in Example 38 was used, and the cast treatment was conducted in the 
5 same manner as in Example 38, to obtain an ink jet recording sheet, Example 58. 

EXAMPLE 59 

Coating of an ink-receivino laver 

w 

[0238] An ink-receiving layer was formed on a support. The coating composition for the ink-receiving layer was pre- 
pared by adding 7 parts of a commercially available styrene • butadiene-type latex to 100 parts of organic particles hav- 
ing 1 00 vol% of particles having a particle size of at most 1 .0 *im (L8999: manufactured by Asahi Chemical Industry Co. , 
Ltd.) and then adjusting the pH to 9.5 and the solid content to 45%. The coating composition was coated by means of 
is a blade coater so that the dry coated amount would be 1 5 g/m 2 and then dried. 

Coating of a gloss-providing layer 

[0239] A gloss-providing layer was formed on the surface of the ink-receiving layer and cast-treated. The same coat- 
20 ing composition for the gloss-providing layer as in Example 38 was used, and the cast treatment was conducted in the 
same manner as in Example 38, to obtain an ink jet recording sheet, Example 59. 

EXAMPLE 60 

25 Coating of an ink-receiving layer 

[0240] An ink-receiving layer was formed on the surface of a support To 100 parts of heavy calcium carbonate 
(Escalon #1 500: manufactured by SANKYO SEIFUN CO., LTD.), 1 part of a commercially available polyacrylic acid-type 
dispersant was added to obtain a slurry. Trie slurry was passed through a grinder (Universal Mill: manufactured by Mit- 
30 sui Miike K.K.) twice, to obtain a ground pigment having 48.2 vol% of particles having a particle size of at most 1 .0 juri. 
To 100 parts of this ground pigment. 5 parts of a commercially available styrene • butadiene-type latex was added, and 
the pH of the resulting mixture was adjusted to 9.5, and the solid content of the mixture was adjusted to 65%, to obtain 
a coating composition for the ink-receiving layer. The coating composition was coated by means of a blade coater so 
that the dry coated amount would be 15 g/m 2 and then dried. 

35 

Qoatinq of a qlpss-prpviding layer 

[0241 ] A gloss-providing layer was formed on the surface of the ink-receiving layer and cast-treated. The same coat- 
ing composition for the gloss-providing layer as in Example 38 was used, and the cast treatment was conducted in the 
40 same manner as in Example 38, to obtain an ink jet recording sheet, Example 60. 

EXAMPLE 61 

Coating of an ink-receiving layer 

45 

[0242] An ink-receiving layer was formed on the surface of a support. The coating composition for the ink-receiving 
layer was prepared by adding 7 parts of a commercially available styrene • butadiene-type latex to a pigment slurry 
comprising 100 parts of kaolin having 12.3 vol% of particles having a particle size of at most 1.0 nm (Hydrasperse: 
manufactured by J.M. HUBER CORPORATION) and 0.1 part of a commercially available polyacrylic acid-type disper- 
se? sant and then adjusting the pH to 9.5 and the solid content to 60%. The coating composition was coated by means of 
a blade coater so that the dry coated amount would be 20 g/m 2 and then dried. 

Coating of a qloss-prpviding layer 

55 [0243] A gloss-providing layer was formed on the surface of the ink-receiving layer and cast-treated. The same coat- 
ing composition for the gloss-providing layer as in Example 38 was used, and the cast treatment was conducted in the 
same manner as in Example 38, to obtain an ink jet recording sheet, Example 61. 
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EXAMPLE 62 

[0244] A support and an ink-receiving layer were prepared in the same manner as in Example 57. The same coating 
composition for a gloss-providing layer as in Example 36 was coated and cast-treated under th same conditions as in 
Example 36, to obtain an Inkjet recording sheet, Example 62. 

EXAMPLE 63 

Coating of an ink-receiving laver 

[0245] An ink-receiving layer was formed on a support. The coating composition for the ink-receiving layer was pre- 
pared by using 100 parts of an alumina sol (non-spherical particles; particle size 100 nm x 10 nm; Cataloid AS-3: man- 
ufactured by CATALYST & CHEMICALS IND. CO., LTD.) as cationic colloidal particles and 10 parts of polyvinyl alcohol 
(PVA1 17: manufactured by Kuraray Co., Ltd.) as a binder so that the solid content would be 10%. The coating compo- 
sition was coated by means of a roll coater so that the dry coated amount would be 1 g/m 2 and then dried. 

Coating of a Qloss-orovidino laver 

[0246] A gloss-providing layer was formed on the surface of the ink-receiving layer and cast-treated. The same coat- 
ing composition for the gloss-providing layer as in Example 36 was used, and the cast treatment was conducted in the 
same manner as in Example 36, to obtain an ink jet recording sheet, Example 63. 

EXAMPLE 64 

Coating of ink-receiving layers 

[0247] Two ink-receiving layers were formed on a support. Ink-receiving layer A was formed on the support and then 
ink-receiving layer B was formed on the ink-receiving layer A as follows. 

[0248] Ink-receiving layer A was formed by using the same coating composition as for the ink-receiving layer in Exam- 
ple 57, in the same manner as for the ink-receiving layer in Example 57. Then, on the ink-receiving layer A thus 
obtained, ink-receiving layer B was formed. Ink-receiving layer B was formed by coating the same coating composition 
as for the ink-receiving layer in Example 64 in the same manner as for the ink-receiving layer in Example 64. 

Coating of a gloss-providing layer 

[0249] A gloss-providing layer was formed on ink-receiving layers A and B which had been successively laminated on 
the support and then cast-treated. The same coating composition as for the gloss-providing layer in Example 36 was 
coated and cast-treated under the same conditions as in Example 36. to obtain an ink jet recording sheet. Example 64. 

COMPARATIVE EXAMPLE 13 

[0250] Ink-receiving layers were formed by coating the same coating compositions in the same manner as for the ink- 
receiving layers in Example 64 and then dried. The same coating composition for a gloss-providing layer as in Compar- 
ative Example 10 was coated on the ink-receiving layers and cast-treated under the same conditions as in Comparative 
Example 10, to obtain an Inkjet recording sheet. Comparative Example 13. 



Table 13 



Example or Comparative 
Example 


75° Specular gloss (%) 


Ink absorptivity 


Printed image density 


Example 57 


88 


B 


1.60 


Example 58 


85 


A 


1.62 


Example 59 


83 


A 


1.63 


Example 60 


84 


A 


1.64 


Example 61 


89 


B 


1.55 
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Table 13 (continued) 





Example or Comparative 
Example 


75° Specular gloss (%) 


ink absorptivity 


Printed image density 


5 






D 






Example 63 


75 


B 


1.35 




Example 64 


90 


A 


1.36 


10 


Example 36 


72 


A 


1.30 


Example 38 


79 


A 


1.78 




Comparative Example 13 


88 


A 


1.13 




Comparative Example 10 


70 


A 


1.10 



15 

[0251 ] It is clear from Table 1 3 that by using colloidal particles having an average particle size of at most 300 nm for 
the gloss-providing layer and using a pigment having at least 30 vol% of particles having a particle size of at most 1 .0 
jim in the ink-receiving layer, the objects of the present invention can be attained, and when a pigment out of this range 
is used, deterioration in ink absorptivity is observed. It is also clear from Examples 36, 63 and 64 that use of cationic 
20 colloidal particles in the ink-receiving layer improves printed image density. Further, by providing two ink-receiving lay- 
ers and using cationic colloidal particles in the ink-receiving layer adjacent to the gloss-providing layer, the gloss is 
improved. 

EXAMPLE 65 

25 

[0252] A support and an ink-receiving layer were prepared in the same manner as in Example 57. The same coating 
composition as for the gloss-providing layer in Example 57 was coated by means of an air knife coater so that the dry 
coated amount would be 8 g/m 2 and dried. The resulting gloss-providing layer was cast-treated by the re-wet method 
by re-wetting it and then press contacting it to a specular roll having a surface temperature of 120°C, to obtain an ink 
30 jet recording sheet, Example 65. 

EXAMPLE 66 

[0253] A support and an ink-receiving layer were prepared in the same manner as in Example 58. The same coating 
35 composition as for the gloss-providing layer in Example 58 was coated by means of an air knife coater so that the dry 
coated amount would be 8 g/m 2 and dried. The resulting gloss-providing layer was cast-treated by the re-wet method 
by re-wetting it and then press contacting it to a specular roll having a surface temperature of 120°C, to obtain an ink 
jet recording sheet, Example 66. 

40 EXAMPLE 67 

[0254] A support and an ink-receiving layer were prepared in the same manner as in Example 59. The same coating 
composition as for the gloss-providing layer in Example 59 was coated by means of an air knife coater so that the dry 
coated amount would be 8 g/m 2 and dried. The resulting gloss-providing layer was cast-treated by the re-wet method 
45 by re-wetting it and then press contacting it to a specular roll having a surface temperature of 120°C, to obtain an ink 
jet recording sheet, Example 67. 

EXAMPLE 68 

so [0255] A support and an ink-receiving layer were prepared in the same manner as in Example 60. The same coating 
composition as for the gloss-providing layer in Example 60 was coated by means of an air knife coater so that the dry 
coated amount would be 8 g/m 2 and dried. The resulting gloss-providing layer was cast-treated by the re-wet method 
by re-wetting it and then press contacting it to a specular roll having a surface temperature of 120°C, to obtain an ink 
jet recording sheet, Example 68. 

55 

EXAMPLE 69 

[0256] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The same coating 
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composition as for the gloss-providing layer in Example 41 was coated by means of a roll coater so that the dry coated 
amount would be 5 g/m 2 . The resulting gloss-providing layer was cast-treated by the direct method by press contacting 
it to a specular roll having a surface temperature of 90°C, to obtain an ink jet recording sheet, Example 69. 

EXAMPLE 70 

[0257] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The same coating 
composition as for the gloss-providing layer in Example 36 was coated by means of an air knife coater so that the dry 
coated amount would be 8 g/m 2 and dried. The resulting gloss-providing layer was cast-treated by the re-wet method 
by re-wetting it and then press contacting it to a specular roll having a surface temperature of 120°C, to obtain an ink 
jet recording sheet, Example 70. 

COMPARATIVE EXAMPLE 14 

[0258] A support and an ink-receiving layer were prepared in the same manner as in Example 33. The same coating 
composition as for the gloss-providing layer in Comparative Example 10 was coated by means of a roll coater so that 
the dry coated amount would be 5 g/m 2 and dried. The resulting gloss-providing layer was cast-treated by the re-wet 
method by re-wetting it and then press contacting it to a specular roll having a surface temperature of 120°C, to obtain 
an ink jet recording sheet, Comparative Example 14. 



Table 14 



Example or Compara- 
tive Example 


Method of cast treat- 
ment 


75° Specular gloss 
(%) 


Ink absorptivity 


Printed image density 


Example 57 


Direct method 


88 


B 


1.60 


Example 58 


Direct method 


85 


A 


1.62 


Example 59 


Direct method 


83 


A 


1.63 


Example 60 


Direct method 


84 


A 


1.64 


Example 65 


Re-wet method 


76 


B 


1.55 


Example 66 


Re-wet method 


75 


A 


1.57 


Example 67 


Re-wet method 


73 


A 


1.58 


Example 68 


Re-wet method 


72 


A 


1.60 


Example 69 


Direct method 


90 


A 


1.59 


Example 41 


Re-wet method 


83 


A 


1.55 


Example 36 


Direct method 


72 


A 


1.30 


Example 70 


Re-wet method 


70 


A 


1.28 


Comparative Example 
10 


Direct method 


70 


A 


1.10 


Comparative Example 
14 


Re-wet method 


65 


A 


1.07 



[0259] From Table 1 4, it is clear that by cast treatment by the direct method, it is possible to obtain an ink jet recording 
sheet having a high gloss. It is also clear that in the case of the direct method, even if the coated amount of the gloss- 
providing layer is decreased, the gloss is high, and as a result, development of opaqueness is suppressed, thereby the 
printed image density is high. 

EXAMPLE 71 



Coajnq of an ink-receiving layer 

[0260] The coating composition for an ink-receiving layer prepared in accordance with the following formulation (solid 
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content 15%) was coated on a support by means of an air knife coater so that the dry coated amount would be 8 g/m 2 
and then dried, to form an ink-receiving layer. 



Synthetic amorphous silica (Finesil X37B: manufactured by Tokuyama Soda Co., Ltd.) 100 parts 

Polyvinyl alcohol (PVA1 1 7: manufactured by Kuraray Co., Ltd.) 30 parts 

Colloidal silica (Snowtex-O: manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) 30 parts 

Cationic dye-fixing agent (Sumirez resin 1001 ; manufactured by SUMITOMO CHEMICAL CO., LTD.) 20 parts 

Preparation of the coati ng composition for a aloss-orovidina laver 

[0261 ] The coating composition for a gloss-providing layer was prepared in accordance with the following formulation 
so that the solid content would be 40%. 



Acrylic organic particles having an average particle size of 60 nm (Mowinyl 790: manufactured by 80 parts 

HOECHSTGOSEI K.K.) 

Colloidal silica having an average particle size of 40 nm (manufactured by Nissan Chemical Industries, 20 parts 
Ltd). 

Acrylic synthetic polymer latex having an average particle size of 50 nm (SX984A1 1 : manufactured by 30 parts 
Japan Synthetic Rubber Co., Ltd.) 

Commercially available potassium oleate 1 part 



Coating of a aloss-providino laver 

[0262] A gloss-providing layer was formed by the modified re-wet method of the present invention. The coating com- 
position for the gloss-providing layer was coated on the ink-receiving layer formed as described above by means of an 
air knife coater at a coating speed of 50 m/min, and the surface of the gloss-providing layer was solidified by using an 
infrared dryer. Then, water was supplied to the gloss-providing layer, and after 5 seconds, it was press-contacted to a 
heated specular roll having a surface temperature of 1 10°C and dried, to obtain an ink jet recording sheet, Example 71 . 
The dry coated amount of the gloss-providing layer was 10 g/m 2 . 

EXAMPLE 72 

[0263] An ink-receiving layer was formed on a support in the same manner as in Example 71 . 
[0264] An ink jet recording sheet, Example 72 was formed in the same manner as in Example 71 except that 1 00 parts 
of colloidal silica (PST-1 : manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.) were used in the coating compo- 
sition for the gloss-providing layer, instead of acrylic organic particles having an average particle size of 60 nm and col- 
loidal silica having an average particle size of 40 nm. 

EXAMPLE 73 

[0265] An ink-receiving layer was formed on a support in the same manner as in Example 71 . 
[0266] The same coating composition for a gloss-providing layer as in Example 71 was coated, and the surface of the 
gloss-providing layer was solidified by using an infrared dryer. Then, water was supplied to the gloss-providing layer, 
and after 3 seconds, it was press-contacted to a heated specular roll having a surface temperature of 1 1 0°C and dried, 
to obtain an ink jet recording sheet, Example 73. 

[0267] The ink jet recording sheets thus obtained in Examples 71 to 73 were evaluated, and the results of the evalu- 
ation were shown in the following Table 15. The time in Table 15 means the time from the supply of water till the press- 
contacting a specular roll. 



37 



EP 0 685 344 B1 



Table 15 



5 


Example or Compara- 
tive Example 


Method for surface fin- 
ish of gloss-providing 
layer 


Time 


Releasabilrty 


75° Specular gloss 
(%) 


Ink absorptivity 




Example 71 


Modified re-wet 
method 


5 


o 


75 


A 


10 


Example 72 


Modified re-wet 
method 


5 


o 


72 


A 




Example 73 


Modified re-wet 
method 


3 


o 


80 


A 



75 



[0268] From Table 15, it is clear that the ink jet recording sheets, Examples 71 and 72, which were prepared by suc- 
cessively laminating an ink-receiving layer and a gloss-providing layer containing colloidal particles having an average 
particle size of at most 300 nm on a support, solidifying the surface of the gloss-providing layer by using an infrared 
dryer, the re-wetting it, and press-contacting it to a heated specular roll to dry it, have high gloss comparable to com- 

20 mercially available cast coated paper and good ink absorptivities. 

[0269] The ink jet recording sheet of the present invention comprises a support, at least one ink-receiving layer 
formed on the support, and a gloss-providing layer formed on the ink-receiving layer, and is excellent in ink absorptivity 
and capable of presenting a high printed image density, and has a high glossiness comparable to commercially availa- 
ble art coated paper. Further, the ink jet recording sheet of the present invention has folding strength in addition to these 

25 characteristics. 

Claims 

1 . An ink jet recording sheet comprising a support, at least one ink-receiving layer formed on the support and a gloss- 
30 providing layer formed on the ink-receiving layer, said ink-receiving layer consisting essentially of a pigment and a 

binder, and said gloss-providing layer consisting essentially of a pigment and a synthetic polymer latex as a binder 
and having a glossy surface with a 75° specular gloss of at least 25% as stipulated in JIS-Z8741 , wherein at least 
70 parts by weight in 100 parts by weight of the pigment in the gloss-providing layer are constituted by colloidal par- 
ticles having an average particle size of at most 300 nm. 

35 

2. The ink jet recording sheet according to Claim 1 , wherein at least 90 parts by weight in 1 00 parts by weight of the 
pigment in the gloss-providing layer are constituted by the colloidal particles. 

3. The ink jet recording sheet according to Claim 2, wherein the pigment in the gloss-providing layer is entirely consti- 
40 tuted by the colloidal particles. 

4. The ink jet recording sheet according to Claim 1 , wherein the colloidal particles have an average particle size of at 
most 100 nm. 

45 5. The ink jet recording sheet according to Claim 1 , wherein the colloidal particles are at least one member selected 
from the group consisting of colloidal silica, polystyrene-type organic particles, porous amorphous silica • alumina 
and acrylic organic particles. 

6. The ink jet recording sheet according to Claim 5, wherein the colloidal particles are cationic colloidal particles. 

50 

7. The ink jet recording sheet according to Claim 5, wherein the colloidal particles comprise organic particles and col- 
loidal silica in an organic particle/colloidal silica weight ratio of from 40/60 to 90710. 

8. The ink jet recording sheet according to Claim 1 , wherein the binder for the gloss-providing layer is a synthetic pol- 
55 ymer latex having an average particle size of at most 1 50 nm. 

9. The ink jet recording sh et according to Claim 8, wherein the average particle size of the synthetic polymer latex is 
at most 100 nm. 
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10. The Inkjet recording sheet according to Claim 8, wherein the glass transition temperature of the synthetic polymer 
latex is at most +30°C. 

1 1 . The ink jet recording sheet according to Claim 1 , wherein the binder for the gloss-providing layer is a colloidal silica 
composite emulsion. 

12. The ink jet recording sheet according to Claim 1, wherein the gloss-providing layer contains an ampholite. 

13. The ink jet recording sheet according to Claim 1 , wherein the gloss-providing layer contains smectite in an amount 
of from 0.5 to 10 parts by weight per 100 parts by weight of the colloidal particles. 

14. The ink jet recording sheet according to Claim 1, wherein the pigment in the ink-receiving layer adjacent to the 
gloss-providing layer is a pigment having at least 30 vol% of particles having a particle size of at most 1 .0 jim. 

15. The ink jet recording sheet according to Claim 1, wherein the pigment in the ink-receiving layer adjacent to the 
gloss-providing layer is cationic colloidal particles. 

16. The ink jet recording sheet according to Claim 1, wherein the ink-receiving layer adjacent to the gloss-providing 
layer contains a cationic fixing agent. 

1 7. The ink jet recording sheet according to Claim 1 , wherein the 75° specular gloss, as stipulated in JIS-Z8741 , of the 
gloss-providing layer is at least 40%. 

18. The ink jet recording sheet according to Claim 17, wherein the 75° specular gloss, as stipulated in JIS-Z8741, of 
the gloss-providing layer is at least 55%. 

19. The ink jet recording sheet according to Claim 18, wherein the 75° specular gloss, as stipulated in JIS-Z8741, of 
the gloss-providing layer is at least 70%. 

20. The ink jet recording sheet according to Claim 19, wherein the 75° specular gloss, as stipulated in JIS-Z8741, of 
the gloss-providing layer is at least 80%. 

21. A process for producing an ink jet recording sheet as def ined in claim 1 , which comprises forming on a support at 
least one ink-receiving layer consisting essentially of a pigment and a binder, then coating on the ink-receiving layer 
a coating composition to form said gloss-providing layer and press-contacting a heated specular roll directly to the 
surface of the gloss-providing layer for specular finish while the surface is still in a wet state. 

22. The process according to Claim 21, wherein the 75° specular gloss, as stipulated in JIS-Z8741, of the gloss-pro- 
viding layer formed on the ink-receiving layer is at least 70 %. 

23. The process according to Claim 21 , which comprises, before press-contacting a heated specular roll to the surface 
of the gloss-providing layer, drying the gloss-providing layer and then re-wetting the surface of the gloss-providing 
layer with a fluid consisting essentially of water. 

24. The process according to Claim 23, wherein the 75° specular gloss, as stipulated in JJS-Z8741, of the gloss-pro- 
viding layer formed on the ink-receiving layer is at least 70 %. 

25. A process for producing an ink jet recording sheet as defined in claim 1 , which comprises forming on a substrate 
at least one ink-receiving layer consisting essentially of a pigment and a binder, then coating on the ink-receiving 
layer a coating composition to form said gloss-providing layer, solidifying the surface of the gloss-providing layer by 
using an infrared dryer, then re-wetting the surface of the gloss-providing layer with a fluid consisting essentially of 
water, and press-contacting a heated specular roll to the surface of the gloss-providing layer for specular finish 
within 5 minutes of the re-wetting. 

26. The process according to Claim 25, wherein the 75° specular gloss, as stipulated in JIS-Z8741, of the gloss-pro- 
viding layer formed on the ink-receiving layer is at least 70 %. 
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PatentansprQche 

1 . Tintenstrahlaufzeichnungsblatt. umfassend einen Trager, mindestens eine auf dem Trager gebildete Tintenaufnah- 
meschictt und eine auf der Tintenaufnahmeschicht gebildete, Glanz vorsehende Schicht, wobei die Tintenauf- 
zeichnungsschicht im wesentiichen aus einem Pigment und einem Bindemittel besteht, und die Glanz vorsehende 
Schicht im wesentiichen aus einem Pigment und einem synthetische Polymerlatex als Bindemittel besteht und eine 
gianzende Oberfiache mrt einem 75°-Spiegelg!anz von mindestens 25%, wie in JIS-Z8741 vorgeschrieben, auf- 
weist. wobei mindestens 70 Gewichtsteile in 100 Gewichtsteilen des Pigmentes in der Glanz vorsehenden Schicht 
aus kolloidalen Teilchen mit einer durchschnittlichen TeilchengrOBe von hOchstens 30 nm bestehen. 

2. Tirrtenstrahlaufzeichnungsblatt nach Anspruch 1, wobei mindestens 90 Gewichtsteile in 100 Gewichtsteilen des 
Pigmentes in der Glanz vorsehenden Schicht aus kolloidalen Teilchen bestehen. 

3. Tirrtenstrahlaufzeichnungsblatt nach Anspruch 2, wobei das Pigment in der Glanz vorsehenden Schicht vdlstandig 
aus Kolloidalen Teilchen besteht 

4. Tintenstrahlaufzeichnungsblatt nach Anspruch 1 , wobei die kolloidalen Teilchen eine durchschnittliche Teilchen- 
grOBe von hOchstens 100 nm aufweisen. 

5. Tintenstrahlaufzeichnungsblatt nach Anspruch 1 t wobei die kolloidalen Teilchen mindestens ein Vertreter sind. 
gewahlt aus der Gruppe, umfassend kolloidales Silica, organische Teilchen vom Polystyroltyp, poroses amorphes 
Silica-Aluminiumoxid und organische Acryfteiichen. 

6. Tintenstrahlaufzeichnungsblatt nach Anspruch 5, wobei die kolloidalen Teilchen kationische koiloidale Teilchen 
sind. 

7. Tintenstrahlaufzeichnungsblatt nach Anspruch 5. wobei die kolloidalen Teilchen organische Teilchen und kolloida- 
les Silica in einem Gewichtsverhaitrtis von organisches Teilchen/kolloidales Silica von 40/60 bis 90/10 umfessen. 

8. Tintenstrahlaufzeichnungsblatt nach Anspruch 1 , wobei das Bindemittel fQr die Glanz vorsehende Schicht ein syn- 
thetischer Polymerlatex mit einer durchschnittlichen TeilchengrOBe von hOchstens 150 nm ist 

9. Tintenstrahlaufzeichnungsblatt nach Anspruch 8, wobei die durchschnittliche TeilchengrOBe des synthetischen 
Polymerlatex hOchstens 100 nm betragt 

1 0. Tintenstrahlaufzeichnungsblatt nach Anspruch 8, wobei die GlasObergangstemperatur des synthetischen Polymer- 
latex hdchstens +30°C betragt 

1 1 . Tintenstrahlaufzeichnungsblatt nach Anspruch 1 , wobei das Bindemittel fur die Glanz vorsehende Schicht eine kol- 
loidales Silica-Kbmposit-Emulsion ist. 

12. Tintenstrahlaufzeichnungsblatt nach Anspruch 1 , wobei die Glanz vorsehende Schicht einen Ampholyt enthait 

1 3. Tintenstrahlaufzeichnungsblatt nach Anspruch 1 , wobei die Glanz vorsehende Schicht Smektit in einer Menge von 
0,5 bis 10 Gewichtsteilen pro 100 Gewichtsteile der kolloidalen Teilchen enthatt 

14. Tintenstrahlaufzeichnungsblatt nach Anspruch 1, wobei das Pigment in der Tintenaufnahmeschicht benachbart 
der Glanz vorsehenden Schicht ein Pigment ist das mindestens 30 Vol.-% Teilchen mit einer TeilchengrOBe von 
hOchstens 1 ,0 *im aufweist 

15. Tintenstrahlaufzeichnungsblatt nach Anspruch 1, wobei das Pigment in der Tintenaufnahmeschicht benachbart 
der Glanz vorsehenden Schicht aus kationischen kolloidalen Teilchen besteht 

16. Tintenstrahlaufzeichnungsblatt nach Anspruch 1, wobei die Tintenaufnahmeschicht benachbart der Glanz vorse- 
henden Schicht ein katiorrisches Fixiermittel enthait 

17. Tintenstrahlaufzeichnungsblatt nach Anspruch 1, wobei der 75°-Spiegelglanz f wie in JIS-Z8741 vorgeschrieben, 
der Glanz vorsehenden Schicht mindestens 40% betragt 
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18. Tlntenstrahiaufzeichnungsblatt nach Anspruch 17, wobei der 75°-Spiegelglanz, wie in JIS-Z8741 vorgeschrieben, 
der Glanz vorsehenden Schicht mindestens 55% betragt 

19. Tintenstrahlaufzeichnungsblatl nach Anspruch 18. wobei der 75°-Spiegelglanz, wie in JIS-28741 vorgeschrieben, 
5 der Glanz vorsehenden Schicht mindestens 70% betragt. 

20. Tintenstrahiaufzeichnungsblatt nach Anspruch 19, wobei der 75°-Spiegelglanz, wie in JIS-Z8741 vorgeschrieben, 
der Glanz vorsehenden Schicht mindestens 80% betragt. 

w 21. Verfahren zur Herstellung eines Tintenstrahlaufzeichnungsblatts nach Anspruch 1, umfassend das Ausbilden auf 
einem Trager mindestens einer Tintenaufnahmeschicht, bestehend im wesentlichen a us einem Pigment und einem 
Bindemittel, danach Aulbringen auf die Tintenaufnahmeschicht einer Beschichtungszusammensetzung, zur Bil- 
dung der Glanz vorsehenden Schicht, und Presskontaktieren einer erhitzten Spiegelwalze direkt mit der Oberfla- 
che der Glanz vorsehenden Schicht for das Spiegetfinish, wahrend die Oberflache sich noch im nassen Zustand 

15 befindet 

22. Verfahren nach Anspruch 21 , wobei der 75°-Spiegelglanz, wie in JIS-Z8741 vorgeschrieben, der auf der Tintenauf- 
nahmeschicht gebiideten, Glanz vorsehenden Schicht mindestens 70% betragt 

20 23. Verfahren nach Anspruch 21 , umfassend, vor dem Presskontaktieren einer erhitzten Spiegelwalze mit der Oberfla- 
che der Glanz vorsehenden Schicht, das Trocknen der Glanz vorsehenden Schicht und danach erneutes Befeuch- 
ten der Oberflache der Glanz vorsehenden Schicht mit einem im wesentlichen aus Wasser bestehenden Fluid. 

24. Verfahren nach Anspruch 23. wobei der 75°-Spiegelglanz. wie in JIS-Z8741 vorgeschrieben, der auf der Tirttenauf- 
25 nahmeschicht gebiideten. Glanz vorsehenden Schicht mindestens 70% betragt. 

25. Verfahren zur Herstellung eines Tirttenstrahlaufzeichnungsblatts nach Anspruch 1. umfassend das Bilden auf 
einem Substrat mindestens einer Tintenaufnahmeschicht, bestehend im wesentlichen aus einem Pigment und 
einem Bindemittel. danach Aufbringen auf die Tintenaufnahmeschicht einer Beschichtungszusammensetzung zur 

30 Bildung der Glanz vorsehenden Schicht Verfestigen der Oberflache der Glanz vorsehenden Schicht durch Ver- 
wendung eines Infrarottrockners, danach erneutes Befeuchten der Oberflache der Glanz vorsehenden Schicht mit 
einem im wesentlichen aus Wasser bestehenden Fluid, und Presskontaktieren einer erhitzten Spiegelwalze mit der 
Oberflache der Glanz vorsehenden Schicht fOr den Spiegelglanz innerhalb 5 Minuten der Wiederbefeuchtung. 

35 26. Verfahren nach Anspruch 25, wobei der 75°-Spiegelglanz, wie in JIS-28741 vorgeschrieben, der auf der Tintenauf- 
nahmeschicht gebiideten. Glanz vorsehenden Schicht mindestens 70% betragt 

Revendications 

40 1. Feuille d'enregistrement par jet d'encre, comprenant un support, au moins une couche receptrice d'encre formee 
sur le support, et une couche assurant le brillant, formee sur la couche receptrice d'encre, ladite couche receptrice 
d'encre consistant essentiellement en un pigment et un liant, et ladite couche assurant le brillant consistant essen- 
tiellement en un pigment et un latex de polymere synthetique en tant que liant et ayant une surface brillante, avec 
un brillant speculate a 75° d'au moins 25 % selon la norme JIS-Z8741 , ou au moins 70 parties en poids. de 100 

45 parties en poids du pigment de la couche assurant le brillant, sont constitutes de particules colloTdales ayant une 
granulometrie moyenne d'au plus 300 nm. 

2. Feuille d'enregistrement par jet d'encre selon la r evendicati on 1 , dans laquelle au moins 90 parties en poids, de 1 00 
parties en poids du pigment de la couche assurant le brillant, sont constitutes des particules colloTdales. 

50 

3. Feuille d'enregistrement par jet d'encre selon la revendication 2, dans laquelle le pigment de la couche assurant le 
brillant est entierement constitue des particules colloTdales 

4. Feuille d'enregistrement par jet d'encre selon la revendication 1, dans laquelle les particules colloTdales ont une 
55 granulometrie moyenne d'au plus 1 00 nm. 

5. Feuille d'enregistrement par jet d'encre selon la revendication 1, dans laquelle les particules colloTdales sont au 
moins un membre choisi dans le groupe consistant en la siiice colloTdale, les particules organiques de type polys- 
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tyrene, !a silice.aJumine amorphe poreuse, et les particules organiques acryliques. 

6. Feuille d'enregistrement par jet d'encre selon la revendication 5, dans laquelle les particules colioTdales sont des 
particules colioTdales cationiques. 

7. Feuille d'enregistrement par jet d'encre selon la revendication 5, dans laquelle les particules colioTdales compren- 
nent des particules organiques et de la silice colloTdale selon un rapport en poids particules organiques/silice col- 
loTdale de 40/60 k 90/10. 

8. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle le liant destine a. la couche assurant 
le brillant est un latex de poiymere synthetique ayant une granulometrie moyenne d'au plus 150 nm. 

9. Feuille d'enregistrement par jet d'encre selon la revendication 8. dans laquelle la granulometrie moyenne du latex 
de poiymere synthetique est d'au plus 1 00 nm. 

1 0. Feuille d'enregistrement par jet d'encre selon la revendication 8, dans laquelle la temperature de transition vitreuse 
du latex de poiymere synthetique est d'au plus +30°C. 

1 1 . Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle le liant destine k la couche assurant 
le brillant est une emulsion composite de silice colloTdale. 

12. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle la couche assurant le brillant con- 
tient un ampholyte. 

13. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle la couche assurant le brillant con- 
tient une smectite en une quantite de 0,5 k 10 parties en poids pour 1 00 parties en poids des particules colioTdales. 

14. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle le pigment de la couche receptrice 
d'encre contigue k la couche assurant le brillant est un pigment ayant au moins 30 % en volume de particules ayant 
une granulometrie d'au plus 1 ,0 \im. 

1 5. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle le pigment de la couche receptrice 
d'encre contigue k la couche assurant le brillant est constitue de particules colioTdales cationiques. 

1 6. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle la couche receptrice d'encre conti- 
gue k la couche assurant le brillant content un agent de fixation cationique. 

1 7. Feuille d'enregistrement par jet d'encre selon la revendication 1 , dans laquelle le brillant speculate k 75°, defini par 
la norme JIS-Z8741 , de la couche assurant le brillant est d'au moins 40 %. 

18. Feuille d'enregistrement par jet d'encre selon la revendication 1 7, dans laquelle le brillant speculaire k 75°. defini 
par la norme JIS-Z8741 , de la couche assurant le brillant est d'au moins 55 %. 

19. Feuille d'enregistrement par jet d'encre selon la revendication 18, dans laquelle le brillant speculaire k 75°. defini 
par la norme JIS-Z8741 , de la couche assurant le brillant est d'au moins 70 %. 

20. Feuille d'enregistrement par jet d'encre selon la revendication 19, dans laquelle le brillant speculaire k 75°, defini 
par la norme J1S-Z8741 , de la couche assurant le brillant est d'au moins 80 %. 

21. Procede de production d'une feuille d'enregistrement par jet d'encre selon la revendication 1, qui comprend la for- 
mation, sur un support, d'au moins une couche receptrice d'encre consistant essentiellement en un pigment et un 
liant, puis I'application, sur la couche receptrice d'encre, d'une composition de revStement pour former ladite cou- 
che assurant le brillant, et la mise directement en contact sous pression d'un cylindre speculaire chauffe avec la 
surface de la couche assurant le brillant, pour assurer un f ini speculaire pendant que la surface est encore k I'etat 
humide. 

22. Procede selon la revendication 21 , dans lequel le brillant speculaire k 75°, tel que defini dans la norme JIS-Z8741 , 
de la couche assurant le brillant formee sur la couche receptrice d'encre est d'au moins 70 %. 
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23. Proc6d6 selon la revendication 21, qui comprend, avant mise en contact sous pression d'un cylindre sp^culaire 
chauffe avec la surface de la couche assurant le brillant le s6chage de la couche assurant le brillant, puis le 
remouiliage de ia surface de la couche assurant le brillant avec un f luide consistant essentiellement en eau. 

24. Proc6d6 selon la revendication 23, dans lequel le brillant sp6culaire a 75°, tel que d6fini par la norme JIS-Z8741 , 
de la couche assurant le brillant form6e sur la couche r6ceptrice d'encre, est d'au moins 70 %. 

25. Proc6d6 de production d'une feuille d'enregistrement par jet d'encre selon la revendication 1 , qui comprend la for- 
mation, sur un substrat, d'au moins une couche r6ceptrice d'encre consistant essentiellement en un pigment et un 
liant, puis I 'application, sur ia couche r6ceptrice d'encre, d'une composition d'un revdtement pour former ladrte cou- 
che assurant le brillant, la solidification de la surface de la couche assurant le brillant par utilisation d'un s6cheur a 
infrarouge, puis le remouiliage de la surface de la couche assurant le brillant avec un f luide consistant essentielle- 
ment en eau, et la mise en contact sous pression d'un cylindre sp6cuiaire chauffe avec la surface de la couche 
assurant le brillant. pour parvenir a un f ini sp£cu!aire dans les 5 minutes suivant le remouiliage. 

26. Proc6d6 selon la revendication 25, dans lequel le brillant sp6culaire a 75°, tel que d6fini par la norme JIS-Z8741, 
de la couche assurant le brillant form6e sur la couche rSceptrice d'encre, est d'au moins 70 %. 
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